Appendix | - Tier | and Tier || Feed Rate and Emissons Screening Limits for Metals
waste management and hazardous materials incident®of parts 260 through 271, and the time period for

response; and accumulation of a hazardous waste as specified in
(4) Your emergency plan as specified in 262.34 begins.
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(b) You must maintain records concerning has been generated and stored under a single NRC or
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Reentry Into RCRA subject to the closure requirements of parts 264 and
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the storage and treatment conditional exemption? used to store both LLMW and non-mixed hazardous
(8 When your LLMW has met the requirements of waste prior to the effective date of Subpart N or are

your NRC or NRC Agreement State license for decay-used to store both after that date remain subject to
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longer applies. On that date your waste is subject to

hazardous waste regulation under the relevant section66.305 - 266.360 [Reserved

Appendix | - Tier | and Tier Il Feed Rate and Emissions Screenig Limits for Metals

Table I-A - Tier | and Tier Il Feed Rate and Emissions Screeningd.fori Noncarcinogenic Metals for
Facilities in Noncomplex Terrain  [Values farban areas](s/93)

Terrain adjusted eff. | Antimony (g/hr) Barium (g/hr) Lead (g/hr) Mercury/kir) Silver (g/hr) Thallium (g/hr)
stack ht. (m)

4 6.0E+01 1.0E+04 1.8E+01 6.0E+01 6.0E+02 6.0E+01
6 6.8E+01 1.1E+04 2.0E+01 6.8E+01 6.8E+02 6.8E+01
8 7.6E+01 1.3E+04 2.3E+01 7.6E+01 7.6E+02 7.6E+01
10 8.6E+01 1.4E+04 2.6E+01 8.6E+01 8.6E+02 8.6E+01
12 9.6E+01 1.7E+04 3.0E+01 9.6E+01 9.6E+02 9.6E+01
14 1.1E+02 1.8E+04 3.4E+01 1.1E+02 1.1E+03 1.1E+02
16 1.3E+02 2.1E+04 3.6E+01 1.3E+02 1.3E+03 1.3E+02
18 1.4E+02 2.4E+04 4.3E+01 1.4E+02 1.4E+03 1.4E+02
20 1.6E+02 2.7E+04 4.6E+01 1.6E+02 1.6E+03 1.6E+02
22 1.8E+02 3.0E+04 5.4E+01 1.8E+02 1.8E+03 1.8E+02
24 2.0E+02 3.4E+04 6.0E+01 2.0E+02 2.0E+03 2.0E+02
26 2.3E+02 3.9E+04 6.8E+01 2.3E+02 2.3E+03 2.3E+02
28 2.6E+02 4.3E+04 7.8E+01 2.6E+02 2.6E+03 2.6E+02
30 3.0E+02 5.0E+04 9.0E+01 3.0E+02 3.0E+03 3.0E+02
35 4.0E+02 6.6E+04 1.1E+02 4.0E+02 4.0E+03 4.0E+02
40 4.6E+02 7.8E+04 14E+02 4.6E+02 4.6E+03 4.6E+02
45 6.0E+02 1.0E+05 1.8E+02 6.0E+02 6.0E+03 6.0E+02
50 7.8E+02 1.3E+05 2.3E+02 7.8E+02 7.8E+03 7.8E+02
55 9.6E+02 1.7E+05 3.0E+02 9.6E+02 9.6E+03 9.6E+02
60 1.2E+03 2.0E+05 3.6E+02 1.2E+03 1.2E+04 1.2E+03
65 1.5E+03 2.5E+05 4.3E+02 1.5E+03 1.5E+04 1.5E+03
70 1.7E+03 2.8E+05 5.0E+02 1.7E+03 1.7E+04 1.7E+03
75 1.9E+03 3.2E+05 5.8E+02 1.9E+03 1.9E+04 1.9E+03
80 2.2E+03 3.6E+05 6.4E+02 2.2E+03 2.2E+04 2.2E+03
85 2.5E+03 4.0E+05 7.6E+02 2.5E+03 2.5E+04 2.5E+03
90 2.8E+03 4.6E+05 8.2E+02 2.8E+03 2.8E+04 2.8E+03
95 3.2E+03 5.4E+05 9.6E+02 3.2E+03 3.2E+04 3.2E+03
100 3.6E+03 6.0E+05 1.1E+03 3.6E+03 3.6E+04 3.6E+03
105 4.0E+03 6.8E+05 1.2E+03 4.0E+03 4.0E+04 4.0E+03
110 4.6E+03 7.8E+05 1.4E+03 4.6E+03 4.6E+04 4.6E+03
115 5.4E+03 8.6E+05 1.6E+03 5.4E+03 5.4E+04 5.4E+03
120 6.0E+03 1.0E+06 1.8E+03 6.0E+03 6.0E+04 6.0E+03
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Appendix | - Tier | and Tier |l Feed Rate and Emissons Screening Limits for Metals

Table I-B -Tier | and Tier Il Feed Rate and Emissions Screening Liionifsoncarcinogenic Metals for
Facilities in Noncomplex Terrain [Valuesiforal areas]

Terrain adjusted eff. Antimony (g/hr) Barium (g/hr) Lead (g/hr) Mercury/lr) Silver (g/hr) Thallium
stack ht. (m) (g/hr)

4 3.1E+01 5.2E+03 9.4E+00 3.1E+01 3.1E+02 3.1E+01
6 3.6E+01 6.0E+03 1.1E+01 3.6E+01 3.6E+02 3.6E+01
8 4.0E+01 6.8E+03 1.2E+01 4.0E+01 4.0E+02 4.0E+01
10 4.6E+01 7.8E+03 1.4E+01 4.6E+01 4.6E+02 4.6E+01
12 5.8E+01 9.6E+03 1.7E+01 5.8E+01 5.8E+02 5.8E+01
14 6.8E+01 1.1E+04 2.1E+01 6.8E+01 6.8E+02 6.8E+01
16 8.6E+01 1.4E+04 2.6E+01 8.6E+01 8.6E+02 8.6E+01
18 1.1E+02 1.8E+04 3.2E+01 1.1E+02 1.1E+03 1.1E+02
20 1.3E+02 2.2E+04 4.0E+01 1.3E+02 1.3E+03 1.3E+02
22 1.7E+02 2.8E+04 5.0E+01 1.7E+02 1.7E+03 1.7E+02
24 2.2E+02 3.6E+04 6.4E+01 2.2E+02 2.2E+03 2.2E+02
26 2.8E+02 4.6E+04 8.2E+01 2.8E+02 2.8E+03 2.8E+02
28 3.5E+02 5.8E+04 1.0E+02 3.5E+02 3.5E+03 3.5E+02
30 4.3E+02 7.6E+04 1.3E+02 4.3E+02 4.3E+03 4.3E+02
35 7.2E+02 1.2E+05 2.1E+02 7.2E+02 7.2E+03 7.2E+02
40 1.1E+03 1.8E+05 3.2E+02 1.1E+03 1.1E+04 1.1E+03
45 1.5E+03 2.5E+05 4.6E+02 1.5E+03 1.5E+04 1.5E+03
50 2.0E+03 3.3E+05 6.0E+02 2.0E+03 2.0E+04 2.0E+03
55 2.6E+03 4.4E+05 7.8E+02 2.6E+03 2.6E+04 2.6E+03
60 3.4E+03 5.8E+05 1.0E+03 3.4E+03 3.4E+04 3.4E+03
65 4.6E+03 7.6E+05 1.4E+03 4.6E+03 4.6E+04 4.6E+03
70 5.4E+03 9.0E+05 1.6E+03 5.4E+03 5.4E+04 5.4E+03
75 6.4E+03 1.1E+06 1.9E+03 6.4E+03 6.4E+04 6.4E+03
80 7.6E+03 1.3E+06 2.3E+03 7.6E+03 7.6E+04 7.6E+03
85 9.4E+03 1.5E+06 2.8E+03 9.4E+03 9.4E+04 9.4E+03
90 1.1E+04 1.8E+06 3.3E+03 1.1E+04 1.1E+05 1.1E+04
95 1.3E+04 2.2E+06 3.9E+03 1.3E+04 1.3E+05 1.3E+04
100 1.5E+04 2.6E+06 4.6E+03 1.5E+04 1.5E+05 1.5E+04
105 1.8E+04 3.0E+06 5.4E+03 1.8E+04 1.8E+05 1.8E+04
110 2.2E+04 3.6E+06 6.6E+03 2.2E+04 2.2E+05 2.2E+04
115 2.6E+04 4.4E+06 7.8E+03 2.6E+04 2.6E+05 2.6E+04
120 3.1E+04 5.0E+06 9.2E+03 3.1E+04 3.1E+05 3.1E+04
Table I-C -Tier | and Tier |l Feed Rate and Emissions Screening Lfionitsloncarcinogenic Metals
for Facilities in Complex Terrain Values for urban and rural areas

Terrain Antimony Barium Lead Mercury Silver Thallium
adjusted eff. | (g/hr) (g/hr) (g/hr) (g/hr) (g/hr) (g/hr)

stack ht. (m)

4 1.4E+01 2.4E+03 4.3E+00 1.4E+01 1.4E+02 1.4E+01

6 2.1E+01 3.5E+03 6.2E+00 2.1E+01 2.1E+02 2.1E+01

8 3.0E+01 5.0E+03 9.2E+00 3.0E+01 3.0E+02 3.0E+01

10 4.3E+01 7.6E+03 1.3E+01 4.3E+01 4.3E+02 4.3E+01

12 5.4E+01 9.0E+03 1.7E+01 5.4E+01 5.4E+02 5.4E+01

14 6.8E+01 1.1E+04 2.0E+01 6.8E+01 6.8E+02 6.8E+01

16 7.8E+01 1.3E+04 2.4E+01 7.8E+01 7.8E+02 7.8E+01

18 8.6E+01 1.4E+04 2.6E+01 8.6E+01 8.6E+02 8.6E+01

20 9.6E+01 1.6E+04 2.9E+01 9.6E+01 9.6E+02 9.6E+01

22 1.0E+02 1.8E+04 3.2E+01 1.0E+02 1.0E+03 1.0E+02

24 1.2E+02 1.9E+04 3.5E+01 1.2E+02 1.2E+03 1.2E+02

26 1.3E+02 2.2E+04 3.6E+01 1.3E+02 1.3E+03 1.3E+02

28 1.4E+02 2.4E+04 4.3E+01 1.4E+02 1.4E+03 1.4E+02

30 1.6E+02 2.7E+04 4.6E+01 1.6E+02 1.6E+03 1.6E+02

35 2.0E+02 3.3E+04 5.8E+01 2.0E+02 2.0E+03 2.0E+02

40 2.4E+02 4.0E+04 7.2E+01 2.4E+02 2.4E+03 2.4E+02

45 3.0E+02 5.0E+04 9.0E+01 3.0E+02 3.0E+03 3.0E+02

50 3.6E+02 6.0E+04 1.1E+02 3.6E+02 3.6E+03 3.6E+02

55 4.6E+02 7.6E+04 L.4E+02 4.6E+02 4.6E+03 4.6E+02

60 5.8E+02 9.4E+04 1.7E+02 5.8E+02 5.8E+03 5.8E+02

65 6.8E+02 1.1E+05 2.1E+02 6.8E+02 6.8E+03 6.8E+02

70 7.8E+02 1.3E+05 2.4E+02 7.8E+02 7.8E+03 7.8E+02

75 8.6E+02 1.4E+05 2.6E+02 8.6E+02 8.6E+03 8.6E+02

80 9.6E+02 1.6E+05 2.9E+02 9.6E+02 9.6E+03 9.6E+02

85 1.1E+03 1.8E+05 3.3E+02 1.1E+03 1.1E+04 1.1E+03

90 1.2E+03 2.0E+05 3.6E+02 1.2E+03 1.2E+04 1.2E+03

95 1.4E+03 2.3E+05 4.0E+02 1.4E+03 1.4E+04 1.4E+03

100 1.5E+03 2.6E+05 4.6E+02 1.5E+03 1.5E+04 1.5E+03

105 1.7E+03 2.8E+05 5.0E+02 1.7E+03 1.7E+04 1.7E+03

110 1.9E+03 3.2E+05 5.8E+02 1.9E+03 1.9E+04 1.9E+03

115 2.1E+03 3.6E+05 6.4E+02 2.1E+03 2.1E+04 2.1E+03
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Appendix | - Tier | and Tier |l Feed Rate and Emissons Screening Limits for Metals

Table I-C -Tier | and Tier Il Feed Rate and Emissions Screening LionitSloncarcinogenic Metals
for Facilities in Complex Terrain Values for urban and rural areas
Terrain Antimony Barium Lead Mercury Silver Thallium
adjusted eff. | (g/hr) (g/hr) (g/hr) (g/hr) (g/hr) (g/hr)
stack ht. (m)
120 2.4E+03 4.0E+05 7.2E+02 2.4E+03 2.4E+04 2.4E+03
Table I-D - Tier | and Tier Il Feed Rate and Emissions Screenindgd_for Carcinogenic Metals for
Facilities in Noncomplex Terrain

Values for use in urban areas Values for use in rural areas
Terrain Arsenic |Cadmium |[Chromiu |Beryllium |Arsenic |Cadmium |Chromiu |Beryllium
adjusted |(g/hr) (g/hr) m (g/hr) |(g/hr) (g/hr) (g/hr) m (g/hr) {(g/hr)
eff. stack
ht. (m)
4 4.6E-01 1.1E+00 1.7E-01 8.2E-01 2.4E-01 5.8E-01 | .6E®2 4.3E-01
6 5.4E-01 1.3E+00 1.9E-01 9.4E-01 2.8E-01 6.6E-01 | .OEDL 5.0E-01
8 6.0E-01 1.4E+00 2.2E-01 1.1E+00 3.2E-01 7.6E-01 | .1ED1 5.6E-01
10 6.8E-01 1.6E+00 2.4E-01 1.2E+00 3.6E-01 8.6E-01 |1.3E-01 6.4E-01
12 7.6E-01 1.8E+00 2.7E-01 1.4E+00 4.3E-01 1.1E+00 |1.6E-01 7.8E-01
14 8.6E-01 2.1E+00 3.1E-01 1.5E+00 5.4E-01 1.3E+00 |2.0E-01 9.6E-01
16 9.6E-01 2.3E+00 3.5E-01 1.7E+00 6.8E-01 1.6E+00 |2.4E-01 1.2E+00
18 1.1E+00 2.6E+00 4.0E-01 2.0E+00 8.2E-01 2.0E+00 |3.0E-01 1.5E+00
20 1.2E+00 3.0E+00 4.4E-01 2.2E+00 1.0E+00 2.5E+00 |3.7E-01 1.9E+00
22 1.4E+00 3.4E+00 5.0E-01 2.5E+00 1.3E+00 3.2E+00 |4.8E-01 2.4E+00
24 1.6E+00 3.9E+00 5.8E-01 2.8E+00 1.7E+00 4.0E+00 |6.0E-01 3.0E+00
26 1.8E+00 4.3E+00 6.4E-01 3.2E+00 2.1E+00 5.0E+00 |7.6E-01 3.9E+00
28 2.0E+00 4.8E+00 7.2E-01 3.6E+00 2.7E+00 6.4E+00 |9.8E-01 5.0E+00
30 2.3E+00 5.4E+00 8.2E-01 4.0E+00 3.5E+00 8.2E+00 |1.2E+00 6.2E+00
35 3.0E+00 6.8E+00 1.0E+00 5.4E+00 5.4E+00 1.3E+01 |1.9E+00 9.6E+00
40 3.6E+00 9.0E+00 1.3E+00 6.8E+00 8.2E+00 2.0E+01 |3.0E+00 1.5E+01
45 4.6E+00 1.1E+01 1.7E+00 8.6E+00 1.1E+01 2.8E+01 |4.2E+00 2.1E+01
50 6.0E+00 1.4E+01 2.2E+00 1.1E+01 1.5E+01 3.7E+01 |5.4E+00 2.8E+01
55 7.6E+00 1.8E+01 2.7E+00 1.4E+01 2.0E+01 5.0E+01 |7.2E+00 3.6E+01
60 9.4E+00 2.2E+01 3.4E+00 1.7E+01 2.7E+01 6.4E+01 |9.6E+00 4.8E+01
65 L.1E+01 2.8E+01 4.2E+00 2.1E+01 3.6E+01 8.6E+01 |1.3E+01 6.4E+01
70 1.3E+01 3.1E+01 4.6E+00 2.4E+01 4.3E+01 1.0E+02 |1.5E+01 7.6E+01
75 1.5E+01 3.6E+01 5.4E+00 2.7E+01 5.0E+01 1.2E+02 |1.8E+01 9.0E+01
80 1.7E+01 4.0E+01 6.0E+00 3.0E+01 6.0E+01 1.4E+02 [2.2E+01 L1E+02
85 1.9E+01 4.6E+01 6.8E+00 3.4E+01 7.2E+01 1.7E+02 |2.6E+01 1.3E+02
90 2.2E+01 5.0E+01 7.8E+00 3.9E+01 8.6E+01 2.0E+02 |3.0E+01 1.5E+02
95 2.5E+01 5.8E+01 9.0E+00 4 4E+01 1.0E+02 2.4E+02 |3.6E+01 1.8E+02
100 2.8E+01 6.8E+01 1.0E+01 5.0E+01 1.2E+02 2.9E+02 |4.3E+01 2.2E+02
105 3.2E+01 7.6E+01 1.1E+01 5.6E+01 1.4E+02 3.4E+02 |5.0E+01 2.6E+02
110 3.6E+01 8.6E+01 1.3E+01 6.4E+01 1.7E+02 4.0E+02 |6.0E+01 3.0E+02
115 4.0E+01 9.6E+01 1.5E+01 7.2E+01 2.0E+02 4.8E+02 | 7.2E+01 3.6E+02
120 4.6E+01 1.1E+02 1.7E+01 8.2E+01 2.4E+02 5.8E+02 |8.6E+01 4.3E+02
Table I-E - Tier | and Tier |l Feed Rate and Emissions ScreeningdiamitCarcinogenic Metals for
Facilities in Complex Terrain Values for use in urban and ruratarea
Terrain adjusted eff. stack| Arsenic (g/hr) Cadmium (g/hr) Chromium (g/hr) Béityin (g/hr)
ht. (m)
4 1.1E-01 2.6E-01 4.0E-02 2.0E-01
6 1.6E-01 3.9E-01 5.8E-02 2.9E-01
8 2.4E-01 5.8E-01 8.6E-02 4.3E-01
10 3.5E-01 8.2E-01 1.3E-01 6.2E-01
12 4.3E-01 1.0E+00 1.5E-01 7.6E-01
14 5.0E-01 1.3E+00 1.9E-01 9.4E-01
16 6.0E-01 1.4E+00 2.2E-01 1.1E+00
18 6.8E-01 1.6E+00 2.4E-01 1.2E+00
20 7.6E-01 1.8E+00 2.7E-01 1.3E+00
22 8.2E-01 1.9E+00 3.0E-01 1.5E+00
24 9.0E-01 2.1E+00 3.3E-01 1.6E+00
26 1.0E+00 2.4E+00 3.6E-01 1.8E+00
28 1.1E+00 2.7E+00 4.0E-01 2.0E+00
30 1.2E+00 3.0E+00 4.4E-01 2.2E+00
35 1.5E+00 3.7E+00 5.4E-01 2.7E+00
40 1.9E+00 4.6E+00 6.8E-01 3.4E+00
45 2.4E+00 5.4E+00 8.4E-01 4.2E+00
50 2.9E+00 6.8E+00 1.0E+00 5.0E+00
55 3.5E+00 8.4E+00 1.3E+00 6.4E+00
60 4.3E+00 1.0E+01 1.5E+00 7.8E+00
65 5.4E+00 1.3E+01 1.9E+00 9.6E+00
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Appendix Il - Tier Il Emission Rate Screening Limits for Free Chlorine & Hydrogen Chloride

Table I-D - Tier | and Tier Il Feed Rate and Emissions Screeningd_for Carcinogenic Metals for
Facilities in Noncomplex Terrain

| Values for use in urban areas | Values for use in rural areas

70 6.0E+00 1.4E+01 2.2E+00 1.1E+01

75 6.8E+00 1.6E+01 2.4E+00 1.2E+01

80 7.6E+00 1.8E+01 2.7E+00 1.3E+01

85 8.2E+00 2.0E+01 3.0E+00 1.5E+01

90 9.4E+00 2.3E+01 3.4E+00 1.7E+01

95 1.0E+01 2.5E+01 4.0E+00 1.9E+01

100 1.2E+01 2.8E+01 4.3E+00 2.1E+01

105 1.3E+01 3.2E+01 4 .8E+00 2.4E+01

110 1.5E+01 3.5E+01 5.4E+00 2.7E+01

115 1.7E+01 4.0E+01 6.0E+00 3.0E+01

120 1.9E+01 4 4E+01 6.4E+00 3.3E+01

Appendix Il - Tier | Feed Rate Screening Limits for Total Chlorine

Noncomplex Terrain Complex Terrain

Terrain-adjusted effective stack height (m) Urbgdii() Rural (g/hr) (g/hr)

4 8.2E + 01 4.2E + 01 1.9E + 01

6 9.1E +01 4.8E + 01 2.8E+01

8 1.0E + 02 53E+01 4.1E + 01

10 1.2E + 02 6.2E + 01 5.8E + 01

12 1.3E + 02 7.7E +01 7.2E+01

14 1.5E + 02 9.1E +01 9.1E + 01

16 1.7E + 02 1.2E + 02 1.1E + 02

18 1.9E + 02 1.4E + 02 1.2E + 02

20 2.1E + 02 1.8E + 02 1.3E + 02

22 2.4E + 02 2.3E+02 1.4E + 02

24 2.7E + 02 2.9E + 02 1.6E + 02

26 3.1E + 02 3.7E + 02 1.7E + 02

28 3.5E + 02 4.7E + 02 1.9E + 02

30 3.9E + 02 5.8E + 02 2.1E + 02

35 5.3E + 02 9.6E + 02 2.6E + 02

40 6.2E + 02 1.4E + 03 3.3E + 02

45 8.2E + 02 2.0E + 03 4.0E + 02

50 1.1E + 03 2.6E + 03 4.8E + 02

55 1.3E + 03 3.5E + 03 6.2E + 02

60 1.6E + 03 4.6E + 03 7.7E + 02

65 2.0E + 03 6.2E + 03 9.1E + 02

70 2.3E+03 7.2E + 03 1.1E + 03

75 2.5E + 03 8.6E + 03 1.2E + 03

80 2.9E + 03 1.0E + 04 1.3E + 03

85 3.3E + 03 1.2E + 04 1.4E + 03

90 3.7E + 03 1.4E + 04 1.6E + 03

95 4.2E + 03 1.7E+ 04 1.8E + 03

100 4 .8E + 03 2.1E+04 2.0E + 03

105 5.3E + 03 2.4E + 04 2.3E +03

110 6.2E + 03 2.9E + 04 2.5E + 03

115 7.2E + 03 3.5E+04 2.8E + 03

120 8.2E + 03 4.1E + 04 3.2E + 03
Appendix IIl - Tier Il Emission Rate Screening Limits for Free Chlorine & Hydrogen Chloride
Terrain-adjusted effective Noncomplex terrain Complex terrain

stack height (m) Values for urban areas Values for rural areas &&far use in urban and rural

areas
C1, (g9/hn) HC1(g/hr) Ci(g/hr) HC1(g/hr) Ci(g/hr) HC1(g/hr)

4 8.2E + 01 1.4E + 03 4.2E +01 7.3E +02 19E+01 | 3.3E+02
6 9.1E + 01 1.6E + 03 4.8E + 01 8.3E + 02 2.8E+01 4.9E + 02
8 1.0E + 02 1.8E + 03 5.3E +01 9.2E + 02 41E+01 | 7.1E+02
10 1.2E + 02 2.0E + 03 6.2E + 01 1.1E + 03 5.8H+0 1.0E + 03
12 1.3E + 02 2.3E +03 7.7E +01 1.3E + 03 7.28+0 1.3E + 03
14 1.5E + 02 2.6E + 03 9.1E + 01 1.6E + 03 9.1H+0 1.6E + 03
16 1.7E + 02 2.9E + 03 1.2E + 02 2.0E + 03 1.1+ 0 1.8E + 03
18 1.9E + 02 3.3E +03 1.4E + 02 2.5E + 03 1.2R+0 2.0E +03
20 2.1E + 02 3.7E + 03 1.8E + 02 3.1E + 03 1.32+0 2.3E + 03
22 2.4E + 02 4.2E + 03 2.3E + 02 3.9E + 03 1.4R2+0 2.4E + 03
24 2.7E + 02 4.8E + 03 2.9E + 02 5.0E + 03 1.6R2+0 2.8E + 03
26 3.1E + 02 5.4E + 03 3.7E + 02 6.5E + 03 1.72+0 3.0E + 03
28 3.5E + 02 6.0E + 03 4.7E + 02 8.1E + 03 192+ 0 3.4E + 03
30 3.9E + 02 6.9E + 03 5.8E + 02 1.0E + 04 212+ 0 3.7E + 03
35 5.3E + 02 9.2E + 03 9.6E + 02 1.7E + 04 2.6R+0 4.6E + 03
40 6.2E + 02 1.1E+04 1.4E + 03 2.5E + 04 3.3+ 0 5.7E + 03
45 8.2E + 02 1.4E + 04 2.0E + 03 3.5E +04 40R+0 7.0E + 03
50 1.1E + 03 1.8E + 04 2.6E + 03 4.6E + 04 48R+ 0 8.4E + 03
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Appendix IV - Reference Air Concentrations*

Appendix Il - Tier Il Emission Rate Screening Limits for Free Chlorine & Hydrogen Chloride
55 1.3E +03 2.3E +04 3.5E + 03 6.1E + 04 6.2R+0 1.1E+ 04
60 1.6E + 03 2.9E + 04 4.6E + 03 8.1E + 04 77B2+0 | 1.3E+04
65 2.0E + 03 34E +04 6.2E + 03 1.1E + 05 9.1R+0 | 16E+04
70 2.3E + 03 3.9E +04 7.2E + 03 1.3E + 05 1.1B+0 1.8E + 04
75 2.5E + 03 45E +04 8.6E + 03 1.5E + 05 12B+0 | 2.0E+04
80 2.9E + 03 5.0E + 04 1.0E + 04 1.8E + 05 1.3B+0 2.3E+04
85 3.3E + 03 5.8E + 04 1.2E + 04 2.2E + 05 14B+0 | 25E+04
90 3.7E +03 6.6E + 04 1.4E + 04 2.5E + 05 1.6B+0 2.9E + 04
95 4.2E + 03 7.4E + 04 1.7E + 04 3.0E + 05 1.8B8+0 3.2E+04
100 4.8E + 03 8.4E + 04 2.1E + 04 3.6E + 05 2.0B+ 3.5E + 04
105 5.3E + 03 9.2E + 04 2.4E + 04 4.3E + 05 2.3B+ 3.9E + 04
110 6.2E + 03 1.1E + 05 2.9E + 04 5.1E + 05 258+ 4.5E + 04
115 7.2E + 03 1.3E + 05 3.5E + 04 6.1E + 05 2.88B+ 5.0E + 04
120 8.2E + 03 1.4E + 05 4.1E + 04 7.2E + 05 3.2+ 5.6E + 04

Appendix IV - Reference Air Concentrations*

Appendix IV - Reference Air Concentrations*

Constituent CAS No. RAC Constituent CAS No. RAC
(ug/nT) (ug/nT)
Acetaldehyde 75-07-0 10 Methyl Ethyl Ketone 78-93-3 80
Acetonitrile 75-05-8 10 Methyl Parathion 298-00-0 0.3
Acetophenone 98-86-2 100 Nickel Cyanide 557-19-7 20
Acrolein 107-02-8 20 Nitric Oxide 10102-43-9 100
Aldicarb 116-06-3 1 Nitrobenzene 98-95-3 0.8
Aluminum Phosphide 20859-73-8 0.3 Pentachlorobenzene 608-93-5 0.8
Allyl Alcohol 107-18-6 5 Pentachlorophenol 87-86-5 30
Antimony 7440-36-0 0.3 Phenol 108-95-2 30
Barium 7440-39-3 50 M-Phenylenediamine 108-45-2 5
Barium Cyanide 542-62-1 50 Phenylmercuric Acetate 62-38-4 0.075
Bromomethane 74-83-9 0.8 Phosphine 7803-51-2 0.3
Calcium Cyanide 592-01-8 30 Phthalic Anhydride 85-44-9 2000
Carbon Disulfide 75-15-0 200 Potassium Cyanide 151-50-8 50
Chloral 75-87-6 2 Potassium Silver Cyanide 506-61-6 200
Chlorine (free) 0.4 Pyridine 110-86-1 1
2-Chloro-1,3-butadiene 126-99-8 3 Selenious Acid 7783-60-8 3
Chromium lil 16065-83-1 1000 Selenourea 630-10-4 5
Copper Cyanide 544-92-3 5 Silver 7440-22-4 3
Cresols 1319-77-3 50 Silver Cyanide 506-64-9 100
Cumene 98-82-8 1 Sodium Cyanide 143-33-9 30
Cyanide (free) 57-12-15 20 Strychnine 57-24-9 0.3
Cyanogen 460-19-5 30 1,2,4,5-Tetrachlorobenzene 95-94-3 0.3
Cyanogen Bromide 506-68-3 80 2,3,4,6-Tetrachlorophenol 58-90-2 30
Di-n-butyl Phthalate 84-74-2 100 Tetraethyl Lead 78-00-2 0.0001
o-Dichlorobenzene 95-50-1 10 Tetrahydrofuran 109-99-9 10
p-Dichlorobenzene 106-46-7 10 Thallic Oxide 1314-32-5 0.3
Dichlorodifluoromethane 75-71-8 200 Thallium 7440-28-0 0.5
2,4-Dichlorophenol 120-83-2 3 Thallium (I) Acetate 563-68-8 0.5
Diethyl Phthalate 84-66-2 800 Thallium (I) Carbonate 6533-73-9 0.3
Dimethoate 60-51-5 0.8 Thallium (I) Chloride 7791-12-0 0.3
2,4-Dinitrophenol 51-28-5 2 Thallium (I) Nitrate 10102-45-1 0.5
Dinoseb 88-85-7 0.9 Thallium Selenite 12039-52-0 0.5
Diphenylamine 122-39-4 20 Thallium (I) Sulfate 7446-18-6 0.075
Endosulfan 115-29-1 0.05 Thiram 137-26-8 5
Endrin 72-20-8 0.3 Toluene 108-88-3 300
Fluorine 7782-41-4 50 1,2,4-Trichlorobenzene 120-82-1 20
Formic Acid 64-18-6 2000 Trichloromonofluoromethane 75-69-4 300
Glycidyaldehyde 765-34-4 0.3 2.4.5-Trichlorophenol 95-95-4 100
Hexachlorocyclopentadiene 77-47-4 5 Vanadium Pentoxide 1314-62-1 20
Hexachlorophene 70-30-4 0.3 Warfarin 81-81-2 0.3
Hydrocyanic Acid 74-90-8 20 Xylenes 1330-20-7 80
Hydrogen Chloride 7647-01-1 7 Zinc Cyanide 557-21-1 50
Hydrogen Sulfide 7783-06-4 3 Zinc Phosphide 1314-84-7 0.3
:_Sé’:;ty' Alcohol ;2:;3;2 - ?60(;)9 *The RAC for other Appendix VIII part 261 constituemot listed
Maleic Anyhdride 108316 100 herein or in Appendix V of this part is 0.1 ug/m
Mercury 7439-97-6 0.3
Methacrylonitrile 126-98-7 0.1
Methomyl 16752-77-5 20
Methoxychlor 72-43-5 50
Methyl Chlorocarbonate 79-22-1 1000
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Appendix V - Risk Specific Doses (10-5)

Appendix V - Risk Specific Doses (1f)

Constituent CAS No. Unit risk (m3/ug) RsD (ug/m3)
Acrylamide 79-06-1 1.3E-03 7.7E-03
Acrylonitrile 107-13-1 6.8E-05 1.5E-01
Aldrin 309-00-2 4.9E-03 2.0E-03
Aniline 62-53-3 7.4E-06 1.4E+00
Arsenic 7440-38-2 4.3E-03 2.3E-03
Benz(a)anthracene 56-55-3 8.9E-04 1.1E-02
Benxene 71-43-2 8.3E-06 1.2E+00
Benzidine 92-87-5 6.7E-02 1.5E-04
Benzo(a)pyrene 50-32-8 3.3E-03 3.0E-03
Beryllium 7440-41-7 2.4E-03 4.2E-03
Bis(2-chloroethyl)ether 111-44-4 3.3E-04 3.0E-02
Bis(chloromethyl)ether 542-88-1 6.2E-02 1.6E-04
Bis(2-ethylhexyl)-phthalate 117-81-7 2.4E-07 4.DE+
1,3-Butadiene 106-99-0 2.8E-04 3.6E-02
Cadmium 7440-43-9 1.8E-03 5.6E-03
Carbon Tetrachloride 56-23-5 1.5E-05 6.7E-01
Chlordane 57-74-9 3.7E-04 2.7E-02
Chloroform 67-66-3 2.3E-05 4.3E-01
Chloromethane 74-87-3 3.6E-06 2.8E+00
Chromium VI 7440-47-3 1.2E-02 8.3E-04
DDT 50-29-3 9.7E-05 1.0E-01
Dibenz(a,h)anthracene 53-70-3 1.4E-02 7.1E-04
1,2-Dibromo-3-chloropropane 96-12-8 6.3E-03 1.68E-0
1,2-Dibromoethane 106-93-4 2.2E-04 4.5E-02
1,1-Dichloroethane 75-34-3 2.6E-05 3.8E-01
1,2-Dichloroethane 107-06-2 2.6E-05 3.8E-01
1,1-Dichloroethylene 75-35-4 5.0E-05 2.0E-01
1,3-Dichloropropene 542-75-6 3.5E-01 2.9E-05
Dieldrin 60-57-1 4.6E-03 2.2E-03
Diethylstilbestrol 56-53-1 1.4E-01 7.1E-05
Dimethylnitrosamine 62-75-9 1.4E-02 7.1E-04
2,4-Dinitrotoluene 121-14-2 8.8E-05 1.1E-01
1,2-Diphenylhydrazine 122-66-7 2.2E-04 4.5E-02
1,4-Dioxane 123-91-1 1.4E-06 7.1E+00
Epichlorohydrin 106-89-8 1.2E-06 8.3E+00
Ethylene Oxide 75-21-8 1.0E-04 1.0E-01
Ethylene Dibromide 106-93-4 2.2E-04 4.5E-02
Formaldehyde 50-00-0 1.3E-05 7.7E-01
Heptachlor 76-44-8 1.3E-03 7.7E-03
Heptachlor Epoxide 1024-57-3 2.6E-03 3.8E-03
Hexachlorobenzene 118-74-1 4.9E-04 2.0E-02
Hexachlorobutadiene 87-68-3 2.0E-05 5.0E-01
Alpha-hexachloro-cyclohexane 319-84-6 1.8E-03 58E
Beta-hexachloro-cyclohexane 319-85-7 5.3E-04 DYE-
Gamma-hexachloro-cyclohexane 58-89-9 3.8E-04 DBE-
Hexachlorocyclohexane, Technical 5.1E-04 2.0E-02
Hexachlorodibenxo-p-dioxin(1,2 Mixture) 1.3E+0 7E-06
Hexachloroethane 67-72-1 4.0E-06 2.5E+00
Hydrazine 302-01-2 2.9E-03 3.4E-03
Hydrazine Sulfate 302-01-2 2.9E-03 3.4E-03
3-Methylcholanthrene 56-49-5 2.7E-03 3.7E-03
Methyl Hydrazine 60-34-4 3.1E-04 3.2E-02
Methylene Chloride 75-09-2 4.1E-06 2.4E+00
4,4'-Methylene-bis-2-chloroaniline 101-14-4 4.7&-0 2.1E-01
Nickel 7440-02-0 2.4E-04 4.2E-02
Nickel Refinery Dust 7440-02-0 2.4E-04 4.2E-02
Nickel Subsulfide 12035-72-2 4.8E-04 2.1E-02
2-Nitropropane 79-46-9 2.7E-02 3.7E-04
N-Nitroso-n-butylamine 924-16-3 1.6E-03 6.3E-03
N-Nitroso-n-methylurea 684-93-5 8.6E-02 1.2E-04
N-Nitrosodiethylamine 55-18-5 4.3E-02 2.3E-04
N-Nitrosopyrrolidine 930-55-2 6.1E-04 1.6E-02
Pentachloronitro-benzene 82-68-8 7.3E-05 1.4E-01
PCBs 1336-36-3 1.2E-03 8.3E-03
Pronamide 23950-58-5 4.6E-06 2.2E+00
Reserpine 50-55-5 3.0E-03 3.3E-03
2,3,7,8-Tetrachloro-dibenzo-p-dioxin 1746-01-6 E4B1 2.2E-07
1,1,2,2-Tetrachloroethane 79-34-5 5.8E-05 1.7E-01
Tetrachloroethylene 127-18-4 4.8E-07 2.1E+01
Thiourea 62-56-6 5.5E-04 1.8E-02
1,1,2-Trichloroethane 79-00-5 1.6E-05 6.3E-01
Trichloroethylene 79-01-6 1.3E-06 7.7E+00
2,4,6-Trichlorophenol 88-06-2 5.7E-06 1.8E+00
Toxaphene 8001-35-2 3.2E-04 3.1E-02
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Appendix VIl - Health-Based Limits for Exclusion of Waste-Derived Residues-

Appendix V - Risk Specific Doses (1f)

Vinyl Chloride

| 75-01-4

7.1E-06 |

1.4E+00

Appendix VI - Stack Plume Rise

[Estimated Plume Rise (in Meters) Based on Stack Exit Flow Rate anfieGgerature]

Exhaust Temperature {K
Flow rate <325 | 325- |350- |400- [450- |500- |600- [700- |[800-{1000-/>1499
(m3/s) 349 399 449 499 599 699 |799 (999 |1499
<0.5 0 0 0 0 0 0 0 0 0 0 0
0.5-0.9 0 0 0 0 0 0 0 0 1 1 1
1.0-1.9 0 0 0 0 1 1 2 3 3 3 4
2.0-2.9 0 0 1 3 4 4 6 6 7 8 9
3.0-3.9 0 1 2 5 6 7 9 10 11| 12 13
4.0-4.9 1 2 4 6 8 10 12 13 14| 15 17
5.0-7.4 2 3 5 8 10 12 14 16 17| 19 21
7.5-9.9 3 5 8 12 15 17 20 22 22| 23 24
10.0-12.4 4 6 10 15 19 21 23 24 25 26 27
12.5-14.9 4 7 12 18 22 23 25 26 27 28 29
15.0-19.9 5 8 13 20 23 24 26 27 28] 29 31
20.0-24.9 6 10 17 23 25 27 29 30 31 32 34
25.0-29.9 7 12 20 25 27 29 31 32 33 35 36
30.0-34.9 8 14 22 26 29 31 33 35 36| 37 39
35.0-39.9 9 16 23 28 30 32 35 36 37 39 41
20.0-49.9 10 17 24 29 32 34 36 38 39| 41 42
50.0-59.9 12 21 26 31 34 36 39 41 22| 44 46
60.0-69.9 14 22 27 33 36 39 42 243 25| 47 49
70.0-79.9 16 23 29 35 38 41 44 246 27| 49 51
80.0-89.9 17 25 30 36 40 42 46 48 29| 51 54
90.0-99.9 19 26 31 38 42 44 28 50 51| 53 56
100.0-119.9 21 26 32 39 43 46 49 52 53] 55 58
120.0-139.9 22 28 35 42 26 29 52 55 56| 59 61
140.0-159.9 23 30 36 44 48 51 55 58 59| 62 65
160.0-179.9 25 31 38 46 50 54 53 60 62| 65 67
180.0-199.9 26 32 20 28 52 56 60 63 65| 67 70
>199.9 26 33 41 29 54 58 62 65 67| 69 73

Appendix VII - Health-Based Limits for Exclusion of Waste-Deived Residues-

METALS-TCLP EXTRACT CONCENTRATION LIMITS (12/94)

Constituent CAS No. Concentration limits (mg/L)
Antimony 7440-36-0 1xE+00
Arsenic 7440-38-2 5xE+00
Barium 7440-39-3 1XE+02
Beryllium 7440-41-7 7xE-03
Cadmium 7440-43-9 1XE+00
Chromium 7440-47-3 5xE+00
Lead 7439-92-1 5XE+00
Mercury 7439-97-6 2xE-01
Nickel 7440-02-0 7XE+01
Selenium 7782-49-2 1XE+00
Silver 7440-22-4 5xE+00
Thallium 7440-28-0 7XE+00
NONMETALS-RESIDUE CONCENTRATION LIMITS

Constituent CAS No. Concentration limits for residues (mg/kg)
Acetonitrile 75-05-8 2xE-01
Acetophenone 98-86-2 AXE+00
Acrolein 107-02-8 5xE-01
Acrylamide 79-06-1 2xE-04
Acrylonitrile 107-13-1 7XE-04
Aldrin 309-00-2 2xE-05
Allyl alcohol 107-18-6 2xE-01
Aluminum phosphide 20859-73-8 1XE-02
Aniline 62-53-3 6xE-02
Barium cyanide 542-62-1 1xXE+00
Benz(a)anthracene 56-55-3 1XE-04
Benzene 71-43-2 5XE-03
Benzidine 92-87-5 1XE-06
Bis(2-chloroethyl) ether 111-44-4 3xE-04
Bis(chloromethyl) ether 542-88-1 2xE-06
Bis(2-ethylhexyl) phthalate 117-81-7 3xE+01
Bromoform 75-25-2 7xE-01
Calcium cyanide 592-01-8 1xE-06
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Appendix VII - Health-Based Limits for Exclusion of Waste-Deived Residues-

Carbon disulfide 75-15-0 4xXE+00
Carbon tetrachloride 56-23-5 5XxE-03
Chlordane 57-74-9 3xE-04
Chlorobenzene 108-90-7 1XE+00
Chloroform 67-66-3 6xE-02
Copper cyanide 544-92-3 2xE-01
Cresols (Cresylic acid) 1319-77-3 2XE+00
Cyanogen 460-19-5 1XE+00
DDT 50-29-3 1xE-03
Dibenz(a, h)-anthracene 53-70-3 7XE-06
1,2-Dibromo-3-chloropropane 96-12-8 2XE-05
p-Dichlorobenzene 106-46-7 7.5xE-02
Dichlorodifluoromethane 75-71-8 7XE+00
1,1-Dichloroethylene 75-35-4 5xE-03
2,4-Dichlorophenol 120-83-2 1xE-01
1,3-Dichloropropene 542-75-6 1xE-03
Dieldrin 60-57-1 2xE-05
Diethyl phthalate 84-66-2 3xE+01
Diethylstilbesterol 56-53-1 7XE-07
Dimethoate 60-51-5 3xE-02
2,4-Dinitrotoluene 121-14-2 5XE-04
Diphenylamine 122-39-4 9xE-01
1,2-Diphenylhydrazine 122-66-7 5xE-04
Endosulfan 115-29-7 2xE-03
Endrin 72-20-8 2XE-04
Epichlorohydrin 106-89-8 4AxE-02
Ethylene dibromide 106-93-4 AxE-07
Ethylene oxide 75-21-8 3xE-04
Fluorine 7782-41-4 4xE+00
Formic acid 64-18-6 7XE+01
Heptachlor 76-44-8 8XxE-05
Heptachlor epoxide 1024-57-3 AxE-05
Hexachlorobenzene 118-74-1 2XE-04
Hexachlorobutadiene 87-68-3 5xE-03
Hexachlorocyclopentadiene 77-47-4 2xE-01
Hexachlorodibenzo-p-dioxins 19408-74-3 6XE-08
Hexachloroethane 67-72-1 3xE-02
Hydrazine 302-01-1 1XE-04
Hydrogen cyanide 74-90-8 7xE-05
Hydrogen sulfide 7783-06-4 1xE-06
Isobutyl alcohol 78-83-1 1xE+01
Methomyl 16752-77-5 1XE+00
Methoxychlor 72-43-5 1xE-01
3-Methylcholanthrene 56-49-5 AxE-05
4,4'-Methylenebis (2-chloroaniline) 101-14-4 2XE-03
Methylene chloride 75-09-2 5xE-02
Methyl ethyl ketone (MEK) 78-93-3 2XE+00
Methyl hydrazine 60-34-4 3xE-04
Methyl parathion 298-00-0 2xE-02
Naphthalene 91-20-3 1XE+01
Nickel cyanide 557-19-7 7XE-01
Nitric oxide 10102-43-9 4xE+00
Nitrobenzene 98-95-3 2xE-02
N-Nitrosodi-n-butylamine 924-16-3 6XE-05
N-Nitrosodiethylamine 55-18-5 2XE-06
N-Nitroso-N-methylurea 684-93-5 1XE-07
N-Nitrosopyrrolidine 930-55-2 2XE-04
Pentachlorobenzene 608-93-5 3xE-02
Pentachloronitrobenzene (PCNB) 82-68-8 1xE-01
Pentachlorophenol 87-86-5 1xE+00
Phenol 108-95-2 1xE+00
Phenylmercury acetate 62-38-4 3xE-03
Phosphine 7803-51-2 1xE-02
Polychlorinated biphenyls, N.O.S 1336-36-3 5XE-05
Potassium cyanide 151-50-8 2XE+00
Potassium silver cyanide 506-61-6 7xXE+00
Pronamide 23950-58-5 3xE+00
Pyridine 110-86-1 4xE-02
Reserpine 50-55-5 3xE-05
Selenourea 630-10-4 2xE-01
Silver cyanide 506-64-9 4xE+00
Sodium cyanide 143-33-9 1xE+00
Strychnine 57-24-9 1xE-02
1,2,4,5-Tetrachlorobenzene 95-94-3 1XE-02
1,1,2,2-tetrachloroethane 79-34-5 2xE-03
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Appendix VIl - Health-Based Limits for Exclusion of Waste-Derived Residues-

Appendix VII - Health-Based Limits for Exclusion of Waste-Deived Residues-
Tetrachloroethylene 127-18-4 7xXE-01
2,3,4,6-Tetrachlorophenol 58-90-2 1xE-02
Tetraethyl lead 78-00-2 4XE-06
Thiourea 62-56-6 2XE-04
Toluene 108-88-3 1xE+01
Toxaphene 8001-35-2 5XE-03
1,1,2-Trichloroethane 79-00-5 6XE-03
Trichloroethylene 79-01-6 5XE-03
Trichloromonofluoromethane 75-69-4 1xE+01
2,4,5-Trichlorophenol 95-95-4 4xE+00
2,4,6-Trichlorophenol 88-06-2 4xE+00
Vanadium pentoxide 1314-62-1 7xE-01
Vinyl chloride 75-01-4 2XE-03

Note 1: The health-based concentration limits fpp@ndix VIII part
261 constituents for which a health-based concgortrés not
provided below is 2xXE-06 mg/kg.

Note 2: The levels specified in this Appendix dinel default level of
0.002 micrograms per kilogram or the level of détecfor
constituents as identified in Note 1 of this Appierate
administratively stayed under the condition, fargh constituents
specified in 266.112(b)(1), that the owner or opmraomplies with
alternative levels defined as the land disposatiction limits
specified in 68.43 for F039 nonwastewaters. S&ec14@(b)(2)(i).
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Appendix VIII — Organic Compounds for
which Residues must be Analyzed

Volatiles Semivolatiles

Benzene Bis(2-ethylhexyl)phthalate
Toluene Naphthalene

Carbon tetrachloride Phenol

Chloroform Diethyl phthalate

Methylene chloride

Butyl benzyl phthalate

Trichloroethylene

2,4-Dimethylphenol

Tetrachloroethylene

o-Dichlorobenzene

1,1,1-Trichloroethane

m-Dichlorobenzene

Chlorobenzene

p-Dichlorobenzene

cis-1,4-Dichloro-2-butene

Hexachlorobenzene

Bromochloromethane

2,4,6-Trichlorophenol

Bromodichloromethane

Fluoranthene

Bromoform

o-Nitrophenol

Bromomethane

1,2,4-Trichlorobenzene

Methylene bromide

0-Chlorophenol

Methyl ethyl ketone

Pentachlorophenol

Pyrene

Dimethyl phthalate

Mononitrobenzene

Appendix IX - Methods Manual for Compliance With the BIF Regulations

2,6-Toluene diisocyanate
Polychlorinated dibenzo-p-
dioxins

Polychlorinated dibenzo-
furang

' Analyses for polychlorinated dibenzo-p-dioxins apely-chlorinated
dibenzo-furans are required only for residues ctéleé from areas
downstream of the combustion chamber (e.g., du&wloiler tubes, heat
exchange surfaces, air pollution control devicts).e

NOTE TO TABLE: Analysis is not required for thosengpounds
that do not have an established FO39 nonwastewaterentration
limit.
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Appendix A-Statistics

Section 1.0 Introduction

This document presents required methods for demadimsg
compliance with U.S. Environmental Protection Ageregulations
for boilers and industrial furnaces (BIFs) burniragardous waste
(see part 266, subpart H). Included in this docuraest

1. Performance Specifications for Continuous Enaissilonitoring
(CEM) of Carbon Monoxide, Oxygen, and HydrocarbonStack
Gases.

2. Sampling and Analytical (S&A) Methods for MuligMetals,
Hexavalent Chromium, HCI and Chlorine, Polychlot@thDibenzo-
p-dioxins and Dibenzofurans, and Aldehydes and Kego

3. Procedures for Estimating the Toxicity Equivalgof
Chlorinated Dibenzo-p-dioxin and Dibenzofuran Caregys.

4. Hazardous Waste Combustion Air Quality ScreeRiracedures
(HWCAQSP).

5. Simplified Land Use Classification Procedure@ampliance
with Tier | and Tier Il Limits.

6. Statistical Methodology for Bevill Residue Detémations.

7. Procedures for Determining Default Values for Rollution
Control System Removal Efficiencies.

8. Procedures for Determining Default Values fortianing of
Metals, Ash, and Total Chloride/Chlorine.

9. Alternate Methodology for Implementing Metalsr@iols.
Additional methods referenced in subpart H of gé&é but not
included in this document can be found in 40 CFRspg0 and 61,
and "Test Methods for Evaluating Solid Wastes, Riay&Chemical
Methods" (SW-846).

The CEM performance specifications of section th8,S&A
methods of section 3.0 and the toxicity equivalemmcedure for
dioxins and furans of section 4.0 are required @doces for
determining compliance with BIF regulations. TheNCE
performance specifications and the S&A methodsrdegim. The
finalized CEM performance specifications and methwil be
published in SW-846 or 40 CFR parts 60 and 61.

Section 2.0 Performance Specifications For Contisugemission
Monitoring Systems

2.1 Performance Specifications for Continuous EimisMonitoring
of Carbon Monoxide and Oxygen for Incinerators,|&wi, and
Industrial Furnaces Burning Hazardous Waste

2.1.1 Applicability and Principle

2.1.1.1 Applicability. These performance speciimas apply to
carbon monoxide (CO) and oxygen,J@ontinuous emission
monitoring systems (CEMSSs) installed on incinemstooilers, and
industrial furnaces burning hazardous waste. Tkeipations
include procedures which are intended to be usedatuate the
acceptability of the CEMS at the time of its inkttbn or whenever
specified in regulations or permits. The procedaresnot designed
to evaluate CEMS performance over an extended gefitime.
The source owner or operator is responsible foptbper
calibration, maintenance, and operation of the CE8l| times.
2.1.1.2 Principle. Installation and measuremerdtioa
specifications, performance and equipment spetiifics, test and
data reduction procedures, and brief quality asmerguidelines are
included in the specifications. Calibration dritt|ative accuracy,
calibration error, and response time tests arewttad to determine
conformance of the CEMS with the specifications.
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2.1.2 Definitions

2.1.2.1 Continuous Emission Monitoring System (CBMS
continuous monitor is one in which the sample tabalyzed passes
the measurement section of the analyzer withoetriaption, and
which evaluates the detector response to the saahjdast once
each 15 seconds and computes and records thesrasldast every
60 seconds. A CEMS consists of all the equipmead tis acquire
data and includes the sample extraction and tranepadware, the
analyzer(s), and the data recording/processingiasland
software.

2.1.2.2 Monitoring System Types. The specificaticetuire
CEMSs capable of accepting calibration gases. rdtiare system
designs may be used if approved by the Departrigere are two
basic types of monitoring systems: extractive amslitu.

2.1.2.2.1 Extractive. Systems that use a pumpl@rahechanical,
pneumatic, or hydraulic means to draw a samplaefttack or flue
gas and convey it to a remotely located analyzer.

2.1.2.2.2 In-situ. Systems that perform an anaky#tisout removing
a sample from the stack. Point in-situ analyzeasgthe sensing or
detecting element directly in the flue gas stre@noss-stack in-situ
analyzers measure the parameter of interest bynglacsource
beam on one side of the stack and the detectsir@te-pass
instruments) or a retroreflector (in double-pasdrinments) on the
other side, and measuring the parameter of intéeegt CO) by the
attenuation of the beam by the gas in its path.

2.1.2.3 Instrument Measurement Range. The differ&etween the
minimum and maximum concentration that can be nredsoy a
specific instrument. The minimum is often stateéissumed to be
zero and the range expressed only as the maximum.

2.1.2.4 Span or Span Value. Full scale instrumerdsurement
range.

2.1.2.5 Calibration Drift (CD). The difference imet CEMS output
readings from the established reference value afs¢ated period of
operation during which no unscheduled maintenamgair, or
adjustment takes place. A CD test is performecetoahstrate the
stability of the CEMS calibration over time.

2.1.2.6 Response Time. The time interval betweersthart of a step
change in the system input (e.g., change of caitrgas) and the
time when the data recorder displays 95 percetiteofinal value.
2.1.2.7 Accuracy. A measure of agreement betwenaaasured
value and an accepted or true value, expressér ggetcentage
difference between the true and measured valuasvesto the true
value. For these performance specifications, acgusachecked by
conducting a calibration error (CE) test and atiedaaccuracy (RA)
test. Certain facilities, such as those using swéidte or batch-fed
processes, may observe long periods of almost ner@i€sions
with brief, high-level CO emission spikes. Thesglfges, as well
as facilities whose CO emissions never exceed pph@ may need
to be exempted from the RA requirement becaus&#heest
procedure cannot ensure acquisition of meaningitlresults under
these conditions. An alternative procedure for eacyl
determination is described in section 2.1.9.

2.1.2.8 Calibration Error (CE). The difference beéw the
concentration indicated by the CEMS and the knoamcentration
of the cylinder gas. A CE test procedure is perfinto document
the accuracy and linearity of the monitoring equéptrover the
entire measurement range.

2.1.2.9 Relative Accuracy (RA). A comparison of ®EMS
response to a value measured by a performancenétisod (PTM).
The RA test is used to validate the calibratiomtégue and verify
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the ability of the CEMS to provide representatine accurate
measurements.

2.1.2.10 Performance Test Method (PTM). The sargmimd
analysis procedure used to obtain reference measuts for
comparison to CEMS measurements. The applicalienethods
are Method 10, 10A, or 10B (for the determinatiéi€®) and
Method 3 or 3A (for the determination df)0These methods are
found in 40 CFR part 60, Appendix A.

2.1.2.11 Performance Specification Test (PST) Befibe period
during which CD, CE, response time, and RA testscanducted.
2.1.2.12 Centroidal Area. A concentric area thaeigmetrically
similar to the stack or duct cross section andigmeater than 1
percent of the stack or duct cross-sectional area.

2.1.3 Installation and Measurement Location Speatitbns

2.1.3.1 CEMS Installation and Measurement Locatidhe CEMS
shall be installed in a location in which measuretaeepresentative
of the source's emissions can be obtained. Thenoptilocation of
the sample interface for the CEMS is determined bymber of
factors, including ease of access for calibratioth maintenance, the
degree to which sample conditioning will be reqdjrthe degree to
which it represents total emissions, and the deigreénich it
represents the combustion situation in the fireddwe location
should be as free from in-leakage influences asiplesand
reasonably free from severe flow disturbances.sEmaple location
should be at least two equivalent duct diametevendtream from
the nearest control device, point of pollutant gatien, or other
point at which a change in the pollutant conceitnabr emission
rate occurs and at least 0.5 diameter upstreamtfieraxhaust or
control device. The equivalent duct diameter isuated as per 40
CFR part 60, Appendix A, method 1, section 2.1héfse criteria are
not achievable or if the location is otherwise ldemn optimum, the
possibility of stratification should be checkeddascribed in
Section 2.1.3.3 to determine whether the locationld/cause
failure of the relative accuracy test.

2.1.3.1.1 For extractive or point in-situ CEMS% theasurement
point should be within or centrally located ovee ttentroidal area
of the stack or duct cross section.

2.1.3.1.2 For cross-stack CEMSs, the effective mreasent path
should (1) have at least 70 percent of the pathimvthe inner 50
percent of the stack or duct cross-sectional ar¢2)de centrally
located over any part of the centroidal area.

2.1.3.1.3 Both the CO and,@onitors should be installed at the
same general location. If this is not possibley timay be installed at
different locations if the effluent gases at baimple locations are
not stratified and there is no in-leakage of atmsen sampling
locations.

2.1.3.2 Performance Test Method (PTM) Measuremenation
and Traverse Points.

2.1.3.2.1 Select an accessible PTM measuremerit gtdigast two
equivalent diameters downstream from the nearedtaalevice,
the point of CO generation, or other point at whacthange in the
CO concentration may occur, and at least a halfratgnt diameter
upstream from the effluent exhaust or control devitthen
pollutant concentration changes are due solelylternt leakage
(e.g., air heater leakages) and CO an@@ simultaneously
measured at the same location, one half diametghbmased in
place of two equivalent diameters. The CEMS and Rdddtions
need not be the same.

2.1.3.2.2 Select traverse points that ensure atiquisf
representative samples over the stack or duct eexg®on. At a
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minimum, establish a measurement line that passeagh the
centroidal area in the direction of any expecteatification. If this
line interferes with the CEMS measurements, digpthe line up to
30 cm (or 5 percent of the equivalent diametehefdross section,
whichever is less) from the centroidal area. Lotlatee traverse
points at 17, 50, and 83 percent of the measurelimentf the
measurement line is no longer than 2.4 meters aldtant
stratification is not expected, the tester may slkedo locate the
three traverse points on the line at 0.4, 1.2, af0dneters from the
stack or duct wall. This option must not be used site located
within eight equivalent diameters downstream dbw fdisturbance.

Response time <2 min <2 min <2 min

Relative A S (incorporated in

accuracy CORA
calculation)

For Tier Il, CD and CE are3% and<5% of twice the permit
limit, respectively.

Expressed as the sum of the mean absolute valgeh#95%
confidence interval of a series of measurements.

The greater of 10% of PTM or 10 ppm.

Table 2.1-2 CEMA Span Values for CO angMbnitors

The tester may select other traverse points, peavitlat they can be
shown to the satisfaction of the Administrator toyide a
representative sample over the stack or duct @estien. Conduct
all necessary PTM tests within 3 cm of the seletitakerse points.
Sampling must not be performed within 3 cm of thetdr stack

inner wall.
2.1.3.3 Stratification Test Procedure. Stratifioatis defined as a
difference in excess of 10 percent between theageeconcentration

in the duct or stack and the concentration at ariytpnore than 1.0
meter from the duct or stack wall. To determine tivbeeffluent

stratification exists, a dual probe system shoeldi¥ed to determing

CO monitors O, monitors
Low range High (percent)
(ppm) range
(ppm)
Tier | rolling 200 3,000 25
average
format.
Tier Il rolling | 2 x permit 3,000 25
average limit
format.

the average effluent concentration while measurésrsreach
traverse point are being made. One probe, locatia stack or
duct centroid, is used as a stationary referentd pmindicate the
change in effluent concentration over time. Thesdgrobe is used
for sampling at the traverse points specified ethrad 1, Appendix
A, 40 CFR part 60. The monitoring system samplesieetially at
the reference and traverse points throughout #iateperiod for
five minutes at each point.

2.1.4 CEMS Performance and Equipment Specifications

Table 2.1-1 summarizes the performance specificatior the
CEMSs. Two sets of standards for CO are given;fon®w-range
and another for high-range measurements. The laigger
specifications relate to measurement and quartiicaf short
duration high concentration peaks, while the lowgea
specifications relate to the overall average opegatondition of the
burning device. The dual-range specifications ecamet by using
(1) one analyzer for each range, (2) a dual rangear (3) a single
measurement range instrument capable of meetirg bot
specifications with a single unit. Adjustments oainipe made to the
analyzer between determinations of low- and higiellaccuracy
within the single measurement range. In the secasd, when the
concentration exceeds the span of the lower rahgajata
acquisition system recorder shall switch to thénhinge
automatically.

2.1.4.1 CEMS Span Value. In order to measure highlew
concentrations with the same or similar degreecofieacy, the
maximum ranges (span values) are specified fordgvhigh range
analyzers. The span values are listed in Tabl@2Tier | and Tier
Il format definitions are established in part 266bpart H.

Table 2.1-1. Performance Specifications of CO ap#/iGnitors

Parameter CO monitors O, monitors
Low High
range range

Calibration drift | <6 <90 ppm| <0.5% @

24 hours ppnt

Calibration error| <10 <150 <0.5% Q
ppmt ppm
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2.1.4.2 Daily Calibration Gas Values. The owneojperator must
choose calibration gas concentrations (or caliondfiiters for in-
situ systems) that include zero and high-levebceation values for
the daily calibration checks. For a single measergmange
monitor, three CO calibration gas concentratiomséibration
filters for in-situ systems) shall be used, i.be zero and high-level
concentrations of the low-range CO analyzer anditje-level
concentration of the high-range CO analyzer.

2.1.4.2.1 The zero level for the CO oy &halyzer may be between
zero and 20 percent of the span value, e.g., @A0fpr low-range
CO analyzer, 0-600 ppm for the high-range CO armalyand 0-5
percent for the @analyzer (for Tier I).

2.1.4.2.2 The high-level concentration for the G@ganalyzer
shall be between 50 and 90 percent of the spae viadu, 100-180
ppm for the low-range CO analyzer, 1500-2700 ppntHe high-
range CO analyzer, and 12.5-22.5 percesfo®the Q analyzer.
2.1.4.3 Data Recorder Scale. The strip chart recombmputer, or
digital recorder must be capable of recordingedidings within the
CEMS's measurement range and shall have a resobft®.5
percent of span value, i.e., 1 ppm CO for low-ra@@eanalyzer, 15
ppm CO for high-range CO analyzer, and 0.1 perGgrior the Q
analyzer.

2.1.4.4 Response Time. The response time for theiG® monitor
shall not exceed 2 minutes to achieve 95 percettiteofinal stable
value.

2.1.4.5 Calibration Drift. The CEMS must allow tthetermination
of CD at the zero and high-level values. The CDtrbesdetermined
separately for CO and.@nonitors in terms of concentration. The
CO CEMS calibration response must not drift or d&vfrom the
reference value of the calibration gas (or calibrefilters for in-situ
systems) by more than 3 percent of the span vdteeeach 24-
hour period of the 7-day test, i.e., 6 ppm CO Ifar fow-range
analyzer (Tier 1) and 90 ppm for the high-rangelye, at both
zero and high levels. The,@onitor calibration response must not
drift or deviate from the reference value by mdvant 0.5 percent O
at both zero and high levels.

2.1.4.6 Relative Accuracy. The result of the PA tdshe CO
CEMS (which incorporates the,@onitor) must be no greater than
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10 percent of the mean value of the PTM resulmast be within
10 ppm CO of the PTM results, whichever is lestigtive. The
ppm CO concentration shall be corrected to 7 péi©gbefore
calculating the RA.

2.1.4.7 Calibration Error. The mean difference leswthe CEMS
and reference values at all three test pointsTab& 2.1-3) must be
no greater than 5 percent of span value for CO tomn({i.e., 10
ppm CO for low range Tier | CO analyzers and 15 G0 for
high range CO analyzers) and 0.5 percent foafalyzers.

2.1.4.8 Measurement and Recording Frequency. Tiplego be
analyzed shall pass through the measurement sexftibe analyzer
without interruption. The detector shall measurgample
concentration at least once every 15 seconds. Arage emission
rate shall be computed and recorded at least arerg 60 seconds.
2.1.4.9 Hourly Rolling Average Calculation. The CEMhall
calculate every minute an hourly rolling averaghial is the
arithmetic mean of the 60 most recent 1-minuteayewralues.
2.1.4.10 Retest. If the CEMS produces results withé specified
criteria, the test is successful. If the CEMS doasmeet one or
more of the criteria, the necessary corrections tneisnade and the
performance tests repeated.

2.1.5 Test Periods

2.1.5.1 Pretest Preparation Period. Install the SEMepare the
PTM test site according to the specifications ictisa 2.1.3, and
prepare the CEMS for operation and calibration eding to the
manufacturer's written instructions. A pretest dtading period
similar to that of the 7-day CD test is recommentdederify the
operational status of the CEMS.

2.1.5.2 Calibration Drift Test Period. While theifay is operating
under normal conditions, determine the CD at 24rlmtervals for
seven consecutive days according to the proceduea i section
2.1.6.1. All CD determinations must be made follogva 24-hour
period during which no unscheduled maintenanceirepr
adjustment takes place. If the combustion uniaken out of service
during the test period, record the onset and duratf the downtime
and continue the calibration drift test when th& tesumes
operation.

2.1.5.3 Relative Accuracy Test Period. ConductRAetest
according to the procedure in section 2.1.6.4 wthiéefacility is

2.1.6.1 Calibration Drift Test.

2.1.6.1.1 Sampling Strategy. Conduct the CD tasafflanonitors at
24-hour intervals for seven consecutive days usalitpration gases
at the two (or three, if applicable) concentratiewels specified in
section 2.1.4.2. Introduce the calibration gaststime sampling
system as close to the sampling probe outlet aipah The gas
shall pass through all filters, scrubbers, condéis, and other
CEMS components used during normal sampling. libplés
automatic or manual adjustments are made to the £Edo and
calibration settings, conduct the CD test immedijatefore these
adjustments, or conduct it in such a way that tbec@n be
determined. Record the CEMS response and subltigotdlue from
the reference (calibration gas) value. To meesgeification, none
of the differences shall exceed the limits spedifieTable 2.1-1.
2.1.6.1.2 Calculations. Summarize the results data sheet. An
example is shown in Figure 2.1-1. Calculate théetéhces between
the CEMS responses and the reference values.

2.1.6.2 Response Time. Check the entire CEMS itradusbmple
extraction and transport, sample conditioning, ajedyses, and the
data recording.

2.1.6.2.1 Introduce zero gas into the system. kimaetive systems,
introduce the calibration gases at the probe astoghe sample
location as possible. For in-situ system, introdilneezero gas at a
point such that all components active in the anslye tested.
When the system output has stabilized (no charegerthan 1
percent of full scale for 30 seconds), switch taitar stack effluent
and wait for a stable value. Record the time (ups@&sponse time)
required to reach 95 percent of the final stablae/a

2.1.6.2.2 Next, introduce a high-level calibratgas and repeat the
above procedure. Repeat the entire procedure tinmee and
determine the mean upscale and downscale resporese The
longer of the two means is the system response time

2.1.6.3 Calibration Error Test Procedure.

2.1.6.3.1 Sampling Strategy. Challenge each mo(tiath low- and
high-range CO and Qpwith zero gas and EPA Protocol 1 cylinder
gases at three measurement points within the raspgesfied in
Table 2.1-3.

Table 2.1-3. Calibration Error Concentration Ranfgeier |

operating under normal conditions. RA testing f@ énd Q shall

be conducted simultaneously so that the result$earalculated for
CO corrected to 7 percent.Ohe RA test shall be conducted durin
the CD test period. It is emphasized that durirgg@iD test period,

no adjustments or repairs may be made to the CERES than

routine calibration adjustments performed immedydiglowing

the daily CD determination.

Gas Concentration Ranges
Measurement poinf CO, ppm 9,
8 percent
Low rangé | High range
0-40 0-60 0-2
60-80 900-1200 8-10
140-160 2100-2400 14-16

2.1.5.4 Calibration Error Test and Response Tirst Periods.
Conduct the CE and response time tests during Ehee€t period.

2.1.6 Performance Specification Test Procedures

1 For Tier Il, the CE specifications for the loarge CO CEMS are
0-20%, 30-40%, and 70-80% of twice the permit limit

SOURCE: DATE:
MONITOR: LOCATION:
SERIAL SPAN:
NUMBER:
LOW RANGE
HIGH RANGE
DAY DATE TIME CALIBRATION MONITOR DIFFERENCE PERCENT
VALUE RESPONSE OF SPAN
ZERO/ 1
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LOW 2
LEVEL 3
4
5
6
7
HIGH 1
LEVEL 2
3
4
5
6
7

"Acceptance Criteria< 5% of span each day for seven days.

Figure 2.1-1 Calibration Drift Determination

2.1.6.3.1.1 If a single measurement range is ubed;alibration
gases used in the daily CD checks (if they aredeodtl cylinder
gases and meet the criteria in section 2.1.6.34l)lme used for
determining CE.

2.1.6.3.1.2 Operate each monitor in its normal diegpnode as
nearly as possible. The calibration gas shall Jeeted into the
sample system as close to the sampling probe aslptactical and
should pass through all CEMS components used daongal
sampling. Challenge the CEMS three non-consectitives at each
measurement point and record the responses. Thaaiuof each
gas injection should be sufficient to ensure that€EMS surfaces
are conditioned.

2.1.6.3.2 Calculations. Summarize the results data sheet. An
example data sheet is shown in Figure 2.1-2. Avethg
differences between the instrument response anckttiéied
cylinder gas value for each gas. Calculate threedSHlts (five CE
results for a single-range CO CEMS) according tadfign 5
(section 2.1.7.5). No confidence coefficient iscuseCE
calculations.

2.1.6.4 Relative Accuracy Test Procedure.

2.1.6.4.1 Sampling Strategy for PTM tests. ConthetPTM tests

in such a way that they will yield measurementsesentative of
the emissions from the source and can be correfatée: CEMS
data. Although it is preferable to conduct the @iuent, and
moisture (if needed) simultaneously, moisture mesamsents that
are taken within a 60-minute period which incluttes simultaneous
CO and @ measurements may be used to calculate the dry CO
concentration.

Note: At times, CEMS RA tests may be conductedrdyri
incinerator performance tests. In these cases, EEMts obtained
during CEMS RA tests may be used to determine ciamge with
incinerator emissions limits as long as the soaraktest conditions
are consistent with the applicable regulations.

SOURCE: DATE:

MONITOR: LOCATION:

SERIAL NUMBER: SPAN:

LOW RANGE

HIGH RANGE
RUN NUMBER CALIBRATION MONITOR DIFFERENCE

VALUE RESPONSE Zero/Low Mid High
1-Zero
2 - Mid
3 - High
4 - Mid
5 - Zero
6 - High
7 - Zero
8 - Mid
9 - High
MEAN
DIFFERENCE =
CALIBRATION % % %

ERROR =

Figure 2.1-2 Calibration Error Determination

2.1.6.4.2 Performance Test Methods.
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2.1.6.4.2.1 Unless otherwise specified in the ratiphs, method 3
or 3A and method 10, 10A, or 10B (40 CFR part 6ppéndix A)
are the test methods for,@nd CO, respectively. Make a sample
traverse of at least 21 minutes, sampling for 7uteis at each of
three traverse points (see section 3.2).

2.1.6.4.2.2 When the installed CEMS uses a nondibeinfrared
(NDIR) analyzer, method 10 shall use the altermsitiverference
trap specified in section 10.1 of the method. Aticp which may
be approved by the Administrator in certain casesild allow the
test to be conducted using method 10 without ttexference trap.
Under this option, a laboratory interference tegigrformed for the
analyzer prior to the field test. The laboratorgiference test
includes the analysis of SONO, and CQcalibration gases over the
range of expected effluent concentrations. Accdptapbrformance
is indicated if the CO analyzer response to eathefjases is less
than 1 percent of the applicable measurement rafigee analyzer.
2.1.6.4.3 Number of PTM Tests. Conduct a minimumioé sets of
all necessary PTM tests. If more than nine sets@nducted, a
maximum of three sets may be rejected at the tesliscretion. The
total number of sets used to determine the RA imegireater than
or equal to nine. All data, including the rejectisda, must be
reported.

2.1.6.4.4 Correlation of PTM and CEMS Data. Thestiemd
duration of each PTM test run and the CEMS resptimseshould
be considered in correlating the data. Use the CENMBoutput
(the one used for reporting) to determine an irasgt average CO
concentration for each PTM test run. Confirm tihat pair of results
are on a consistent moisture angaddncentration basis. Each
integrated CEMS value should then be compared sigtia
corresponding average PTM value. If the CO conediptr
measured by the CEMS is normalized to a specifieeiak
concentration, the PTM results shall be normalipetthe same
value.

2.1.6.4.5 Calculations. Summarize the results data sheet.
Calculate the mean of the PTM values and calctitetarithmetic
differences between the PTM and the CEMS data Ehtsmean of
the differences, standard deviation, confidencdficoent, and
CEMS RA should be calculated using Equations 1utiinod.

2.1.7 Equations
2.1.7.1 Arithmetic Meand]. Calculated of the difference of a data
set using Equation 1.

1n
2 di
1

321
nij=

(Eq. 1)

where: n = Number of data points.

n

> d; = Algebraicsumof theindividualdifferenced;

i=1
When the mean of the differences of pairs of datalculated,
correct the data for moisture, if applicable.
2.1.7.2 Standard Deviation)SCalculate $using Equation 2.

n
> di2

=1

(Eq. 2)
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2.1.7.3 Confidence Coefficient (CC). Calculate 2t percent error
CC (one-tailed) using Equation 3.

_ Sd
CC=togr5 /n (Eg.3)
where:
to.975= t-value (see Table 2.1-4).
Table 2.1-4 t-Values
n® to.075 n? fo.075 [ toors
2 12.706 7 2.447 12| 2.201
3 4.303 8 2.365 13| 2.179
4 3.182 9 2.306 14 2.16(
5 2.776 10 2.662 15| 2.14%
6 2.571 11 2.228 16| 2.13]

®The values in this table are already correctesfbrdegrees of
freedom. Use n equal to the number of individwdligs.

2.1.7.4 Relative Accuracy. Calculate the RA oftacdelata using

Equation 4.
where:

ra=19IFICCL 100 (Eq. 4)
where:

|Ei|=AbsqutevaIueof themeanof thedifferences(Eq.1).
| CC |=Absolutevalueof theconfidenceoefficiert (Eq.3).

PTM = Averagereferencevalue.

2.1.7.5 Calibration Error. Calculate CE using Edprab.

d (Eq. 5)

CE= x100
S

d = Mean difference between CEMS response and tbarkn
reference concentration.

2.1.8 Reporting

At a minimum, summarize in tabular form the resoftshe CD,
RA, response time, and CE test, as appropriatkidaall data
sheets, calculations, CEMS data records, and @/igds or
reference material certifications.

2.1.9 Alternative Procedure

2.1.9.1 Alternative RA Procedure Rationale. Undenes operating
conditions, it may not be possible to obtain megfihresults using
the RA test procedure. This includes conditionsretoensistent,
very low CO emissions or low CO emissions interedpt
periodically by short duration, high level spikes abserved. It may
be appropriate in these circumstances to waiv@®riéd RA test and
substitute the following procedure.

2.1.9.2 Alternative RA Procedure. Conduct a conep&EMS status
check following the manufacturer's written instiaos. The check
should include operation of the light source, sigaeeiver, timing
mechanism functions, data acquisition and datactemtufunctions,
data recorders, mechanically operated functions¢mmovements,
calibration gas valve operations, etc.), samplerfi| sample line
heaters, moisture traps, and other related furettéthe CEMS, as
applicable. All parts of the CEMS must be functianproperly
before the RA requirement can be waived. The ingnts must
also have successfully passed the CE and CD reqggets of the
performance specifications. Substitution of theralaitive procedure
requires approval of the Department.
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2.1.10 Quality Assurance (QA)

Proper calibration, maintenance, and operatioh@QEMS is the
responsibility of the owner or operator. The owaeoperator must
establish a QA program to evaluate and monitor CEMS
performance. As a minimum, the QA program mustuidel
2.1.10.1 A daily calibration check for each monifbine calibration
must be adjusted if the check indicates the ingtntte CD exceeds
the specification established in section 2.1.4tte gases shall be
injected as close to the probe as possible to geoaicheck of the
entire sampling system. If an alternative calilmatprocedure is
desired (e.g., direct injections or gas cells) jecttto Department
approval, the adequacy of this alternative procedusy be
demonstrated during the initial 7-day CD test. &#d comparisons
of the two procedures are suggested.

2.1.10.2 A daily system audit. The audit must idela review of
the calibration check data, an inspection of tleermding system, an
inspection of the control panel warning lights, amdinspection of
the sample transport and interface system (eayvnfieters, filters),
as appropriate.

2.1.10.3 A quarterly calibration error (CE) testia@erly RA tests
may be substituted for the CE test when approvetidy
Department on a case-by-case basis.

2.1.10.4 An annual performance specification test.

2.1.11 References

1. Jahnke, James A. and G.J. Aldina, "Handbookti@aous Air
Pollution Source Monitoring Systems," U.S. Enviramtal
Protection Agency Technology Transfer, Cincinn@tijo 45268,
EPA-625/6-79-005, June 1979.

2. "Gaseous Continuous Emissions Monitoring Systems
Performance Specification Guidelines for,SN0,, CO,, O,, and
TRS." U.S. Environmental Protection Agency OAQPSEPB,
Research Triangle Park, North Carolina 27711, EB®:3-82-026,
October 1982.

3. "Quiality Assurance Handbook for Air Pollution dmirement
Systems: Volume I. Principles.” U.S. EnvironmeRebtection
Agency ORD/EMSL, Research Triangle Park, North Gaao
27711, EPA-600/9-76-006, December 1984.

4. Michie, Raymond, M. Jr., et. al., "Performan@s{iResults and
Comparative Data for Designated Reference Method€drbon
Monoxide," U.S. Environmental Protection Agency ORMISL,
Research Triangle Park, North Carolina, 27711, BPB/S4-83-
013, September 1982.

5. Ferguson, B.B., R.E. Lester, and W.J. Mitchélield Evaluation
of Carbon Monoxide and Hydrogen Sulfide ContinuBugssion
Monitors at an Oil Refinery,” U.S. EnvironmentabRiction
Agency, Research Triangle Park, North Carolina,127EPA-
600/4-82-054, August 1982.

2.2 Performance Specifications for Continuous EimisMonitoring
of Hydrocarbons for Incinerators, Boilers, and Isigial Furnaces
Burning Hazardous Waste

2.2.1 Applicability and Principle

2.2.1.1 Applicability. These performance speciimas apply to
hydrocarbon (HC) continuous emission monitoringeys
(CEMSs) installed on incinerators, boilers, andustdal furnaces
burning hazardous waste. The specifications inchrdeedures
which are intended to be used to evaluate the taoidify of the
CEMS at the time of its installation or wheneveedfied in
regulations or permits. The procedures are nogdesito evaluate

CEMS performance over an extended period of tinhe. Jource
owner or operator is responsible for the propebcation,
maintenance, and operation of the CEMS at all times

2.2.1.2 Principle. A gas sample is extracted frbengource through
a heated sample line and heated filter (except@sded by section
2.2.10) to a flame ionization detector (FID). Résake reported as
volume concentration equivalents of propane. Itetah and
measurement location specifications, performandeegpiipment
specifications, test and data reduction procedaras prief quality
assurance guidelines are included in the spedditsit Calibration
drift, calibration error, and response time teséscnducted to
determine conformance of the CEMS with the speatifins.

2.2.2 Definitions

2.2.2.1 Continuous Emission Monitoring System (CBM3e total
equipment used to acquire data, which includes Eaextraction
and transport hardware, analyzer, data recordidgascessing
hardware, and software. The system consists dbtloaving major
subsystems:

2.2.2.1.1 Sample Interface. That portion of theesysthat is used
for one or more of the following: Sample acquisitisample
transportation, sample conditioning, or protectibthe analyzer
from the effects of the stack effluent.

2.2.2.1.2 Organic Analyzer. That portion of thetsgsthat senses
organic concentration and generates an output piopal to the
gas concentration.

2.2.2.1.3 Data Recorder. That portion of the systeatrecords a
permanent record of the measurement values. Thereedrder may
include automatic data reduction capabilities.

2.2.2.2 Instrument Measurement Range. The differ&etween the
minimum and maximum concentration that can be nredsoy a
specific instrument. The minimum is often stateéigsumed to be
zero and the range expressed only as the maximum.

2.2.2.3 Span or Span Value. Full scale instrumerdsurement
range.

2.2.2.4 Calibration Gas. A known concentration gha in an
appropriate diluent gas.

2.2.2.5 Calibration Drift (CD). The difference imet CEMS output
readings from the established reference value afs¢ated period of
operation during which no unscheduled maintenamgair, or
adjustment takes place. A CD test is performecetoahstrate the
stability of the CEMS calibration over time.

2.2.2.6 Response Time. The time interval betweersthart of a step
change in the system input (e.g., change of caitrgas) and the
time when the data recorder displays 95 percetiteofinal value.
2.2.2.7 Accuracy. A measurement of agreement betweaeasured
value and an accepted or true value, expressér ggetcentage
difference between the true and measured valuasvesto the true
value. For these performance specifications, acgusachecked by
conducting a calibration error (CE) test.

2.2.2.8 Calibration Error (CE). The difference beéw the
concentration indicated by the CEMS and the knoamcentration
of the cylinder gas. A CE test procedure is perfirto document
the accuracy and linearity of the monitoring equéptrover the
entire measurement range.

2.2.2.9 Performance Specification Test (PST) Pefibe period
during which CD, CE, and response time tests anelwcted.
2.2.2.10 Centroidal Area. A concentric area thaeigmetrically
similar to the stack or duct cross section andigmeater than 1
percent of the stack or duct cross-sectional area.
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2.2.3 Installation and Measurement Location Speatifbns

2.2.3.1 CEMS Installation and Measurement Locatidhe CEMS
shall be installed in a location in which measuretaeepresentative
of the source's emissions can be obtained. Thenoptilocation of
the sample interface for the CEMS is determined bymber of
factors, including ease of access for calibratioth maintenance, the
degree to which sample conditioning will be reqdjrthe degree to
which it represents total emissions, and the deigreénich it
represents the combustion situation in the fireddwe location
should be as free from in-leakage influences asiplesand
reasonably free from severe flow disturbances.sEmaple location
should be at least two equivalent duct diametevendtream from
the nearest control device, point of pollutant gatien, or other
point at which a change in the pollutant conceitnabr emission
rate occurs and at least 0.5 diameter upstreamtfieraxhaust or
control device. The equivalent duct diameter isuated as per 40
CFR part 60, Appendix A, method 1, section 2.1héfse criteria are
not achievable or if the location is otherwise ldem optimum, the
possibility of stratification should be investigdtas described in
section 2.2.3.2. The measurement point shall bemihe

centroidal area of the stack or duct cross section.

2.2.3.2 Stratification Test Procedure. Stratificatis defined as a
difference in excess of 10 percent between theageeconcentration
in the duct or stack and the concentration at ariiytpnore than 1.0
meter from the duct or stack wall. To determine tivheeffluent
stratification exists, a dual probe system shoeldifed to determine
the average effluent concentration while measurésrsreach
traverse point are being made. One probe, locatia stack or
duct centroid, is used as a stationary referentd pmindicate the
change in effluent concentration over time. Thesdgrobe is used
for sampling at the traverse points specified irCHR part 60
Appendix A, method 1. The monitoring system sampéagientially
at the reference and traverse points throughoutestag period for
five minutes at each point.

2.2.4 CEMS Performance and Equipment Specifications

If this method is applied in highly explosive aregsution and care
shall be exercised in choice of equipment and liasitan.

2.2.4.1 Flame lonization Detector (FID) Analyzerhéated FID
analyzer capable of meeting or exceeding the rements of these
specifications. Heated systems shall maintainehgerature of the
sample gas between 18C (300°F) and 175°C (350°F)
throughout the system. This requires all systempmmrants such as
the probe, calibration valve, filter, sample linpsmp, and the FID
to be kept heated at all times such that no ma&ssicondensed out
of the system.

Note: As specified in the regulations, unheated®EMs may be
considered an acceptable interim alternative mangaechnique.
For additional notes, see section 2.2.10. The @atenmponents of
the measurement system are described below:

2.2.4.1.1 Sample Probe. Stainless steel, or equitjab collect a
gas sample from the centroidal area of the stamssesection.
2.2.4.1.2 Sample Line. Stainless steel or Tefldini to transport
the sample to the analyzer.

Note: Mention of trade names or specific producissinot
constitute endorsement by the Environmental Priote&gency or
South Carolina Department of Health and Environ@e@bontrol.
2.2.4.1.3 Calibration Valve Assembly. A heated ¢hwery valve
assembly to direct the zero and calibration gas#iset analyzer is
recommended. Other methods, such as quick-corinest to route
calibration gas to the analyzers are applicable.
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2.2.4.1.4 Particulate Filter. An in-stack or outstdick sintered
stainless steel filter is recommended if exhaustpgaticulate
loading is significant. An out-of-stack filter mus¢ heated.
2.2.4.1.5 Fuel. The fuel specified by the manufat(e.g., 40
percent hydrogen/60 percent helium, 40 percentdyeh/60
percent nitrogen gas mixtures, or pure hydrogeojishbe used.
2.2.4.1.6 Zero Gas. High purity air with less ti@ah parts per
million by volume (ppm) HC as methane or carbonieajant or
less than 0.1 percent of the span value, whichievgreater.
2.2.4.1.7 Calibration Gases. Appropriate conceiotratof propane
gas (in air or nitrogen). Preparation of the calilom gases should
be done according to the procedures in EPA Protbcdol addition,
the manufacturer of the cylinder gas should progidecommended
shelf life for each calibration gas cylinder ovdrigh the
concentration does not change by more th&ypercent from the
certified value.

2.2.4.2 CEMS Span Value. 100 ppm propane.

2.2.4.3 Daily Calibration Gas Values. The owneoperator must
choose calibration gas concentrations that inchete and high-
level calibration values.

2.2.4.3.1 The zero level may be between 0 and 80 (gpro and 20
percent of the span value).

2.2.4.3.2 The high-level concentration shall bevieen 50 and 90
ppm (50 and 90 percent of the span value).

2.2.4.4 Data Recorder Scale. The strip chart recombmputer, or
digital recorder must be capable of recordingedidings within the
CEMS's measurement range and shall have a resobft@®.5 ppm
(0.5 percent of span value).

2.2.4.5 Response Time. The response time for tidSTEBuSt not
exceed 2 minutes to achieve 95 percent of the $iradile value.
2.2.4.6 Calibration Drift. The CEMS must allow ttietermination
of CD at the zero and high-level values. The CEMIlhcation
response must not differ by more thaB ppm ¢ 3 percent of the
span value) after each 24-hour period of the 7tdstyat both zero
and high levels.

2.2.4.7 Calibration Error. The mean difference leswthe CEMS
and reference values at all three test pointsdlisedow shall be no
greater than 5 ppm: (5 percent of the span value).

2.2.4.7.1 Zero Level. Zero to 20 ppm (0 to 20 percd span value).
2.2.4.7.2 Mid-Level. 30 to 40 ppm (30 to 40 percafrgpan value).
2.2.4.7.3 High-Level. 70 to 80 ppm (70 to 80 petadrspan value).
2.2.4.8 Measurement and Recording Frequency. Tiplego be
analyzed shall pass through the measurement sexftibe analyzer
without interruption. The detector shall measuregample
concentration at least once every 15 seconds. Arage emission
rate shall be computed and recorded at least orerg 60 seconds.
2.2.4.9 Hourly Rolling Average Calculation. The CEMhall
calculate every minute an hourly rolling averaghial is the
arithmetic mean of the 60 most recent 1-minuteayewralues.
2.2.4.10 Retest. If the CEMS produces results withé specified
criteria, the test is successful. If the CEMS doasmeet one or
more of the criteria, necessary corrections mushaee and the
performance tests repeated.

2.2.5 Performance Specification Test (PST) Periods

2.2.5.1 Pretest Preparation Period. Install the SEMepare the
PTM test site according to the specifications ictisa 2.2.3, and
prepare the CEMS for operation and calibration eding to the

manufacturer's written instructions. A pretest dtading period
similar to that of the 7-day CD test is recommentdederify the

operational status of the CEMS.
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2.2.5.2 Calibration Drift Test Period. While theifay is operating
under normal conditions, determine the magnitudd@iCD at 24-
hour intervals for seven consecutive days accorttirige procedure
given in section 2.2.6.1. All CD determinations frioes made
following a 24-hour period during which no unschiedu
maintenance, repair, or adjustment takes pla¢kel€ombustion
unit is taken out of service during the test periedord the onset
and duration of the downtime and continue the GiDwéen the
unit resumes operation.

2.2.5.3 Calibration Error Test and Response Tirst Periods.
Conduct the CE and response time tests during Ehee&t period.

2.2.6 Performance Specification Test Procedures

2.2.6.1 Calibration Drift Test.

2.2.6.1.1 Sampling Strategy. Conduct the CD te24diour
intervals for seven consecutive days using calitmajases at the
two daily concentration levels specified in sectibR.4.3. Introduce
the two calibration gases into the sampling sysisrolose to the
sampling probe outlet as practical. The gas slz$ phrough all
CEM components used during normal sampling. Ifquéd
automatic or manual adjustments are made to the £Edo and
calibration settings, conduct the CD test immedijatefore these
adjustments, or conduct it in such a way that tBbec@n be
determined. Record the CEMS response and subltigotalue from

the reference (calibration gas) value. To meesgeification, none
of the differences shall exceed 3 ppm.

2.2.6.1.2 Calculations. Summarize the results data sheet. An
example is shown in Figure 2.2-1. Calculate théetéhces between
the CEMS responses and the reference values.

2.2.6.2 Response Time. The entire system inclusimgple
extraction and transport, sample conditioning, ajedyses, and the
data recording is checked with this procedure.

2.2.6.2.1 Introduce the calibration gases at tbbg@gas near to the
sample location as possible. Introduce the zerargaghe system.
When the system output has stabilized (no charegerthan 1
percent of full scale for 30 sec), switch to mongtack effluent and
wait for a stable value. Record the time (upscadponse time)
required to reach 95 percent of the final stablae/a

2.2.6.2.2 Next, introduce a high-level calibratgas and repeat the
above procedure. Repeat the entire procedure tinmee and
determine the mean upscale and downscale resporese The
longer of the two means is the system response time

2.2.6.3 Calibration Error Test Procedure.

2.2.6.3.1 Sampling Strategy. Challenge the CEM8& wétro gas and
EPA Protocol 1 cylinder gases at measurement puwiititin the
ranges specified in section 2.2.4.7.

2.2.6.3.1.1 The daily calibration gases, if Protdconay be used
for this test

SOURCE: DATE:
MONITOR: LOCATION:
SERIAL NUMBER: SPAN:
DAY DATE | TIME CALIBRATION | MONITOR DIFFERENCE | PERCENT
VALUE RESPONSE OF SPAN
ZERO/ 1
LOW 2
LEVEL 3
4
5
6
7
HIGH 1
LEVEL 2
3
4
5
6
7

"Acceptance Criteria< 3% Of span each day for seven days.
Figure 2.2-1 Calibration Drift Determination

2.2.6.3.1.2 Operate the CEMS as nearly as pogasilite normal
sampling mode. The calibration gas should be fagetto the
sampling system as close to the sampling probetoas!|practical
and shall pass through all filters, scrubbers, ttmmérs, and other
monitor components used during normal samplingall€hge the
CEMS three non-consecutive times at each measutgogern and
record the responses. The duration of each gastiofn should be
for a sufficient period of time to ensure that @EMS surfaces are
conditioned.

2.2.6.3.2 Calculations. Summarize the results data sheet. An
example data sheet is shown in Figure 2.2-2. Ayethe difference
between the instrument response and the certifixader gas value

for each gas. Calculate three CE results accotdiiguation 1.
No confidence coefficient is used in CE calculagion

2.2.7 Equations
2.2.7.1 Calibration Error. Calculate CE using Eapral.

CE= (Eq.1)

d x100
S

where:
d = Mean difference between CEMS response and therkn
reference concentration.

2.2.8 Reporting
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At a minimum, summarize in tabular form the resoftshe CD,
response time, and CE test, as appropriate. ladlldiata sheets,

calculations, CEMS data records, and cylinder gasferenced
material certifications

SOURCE: DATE:
MONITOR: LOCATION:
SERIAL NUMBER: SPAN:
RUN NUMBER CALIBRATION MONITOR DIFFERENCE
VALUE RESPONSE Zero/Low Mid High
1-Zero
2 - Mid
3 - High
4 - Mid
5 - Zero
6 - High
7 - Zero
8 - Mid
9 - High
MEAN DIFFERENCE=
CALIBRATION ERR& % % %

Figure 2.2-2 Calibration Error Determination

2.2.9 Quality Assurance (QA)

Proper calibration, maintenance, and operatioh@QEMS is the
responsibility of the owner or operator. The owaeoperator must
establish a QA program to evaluate and monitor CEiSormance.
As a minimum, the QA program must include:

2.2.9.1 A daily calibration check for each monifdine calibration
must be adjusted if the check indicates the ingtntte CD exceeds 3
ppm. The gases shall be injected as close to titee@s possible to
provide a check of the entire sampling systemnlakernative
calibration procedure is desired (e.g., directdtigms or gas cells),
subject to Administrator approval, the adequacthisf alternative
procedure may be demonstrated during the initddy-CD test.
Periodic comparisons of the two procedures areesigd.

2.2.9.2 A daily system audit. The audit must inel@dreview of the
calibration check data, an inspection of the reicgrdystem, an

2. Traceability Protocol for Establishing True Centations of Gases
Used for Calibration and Audits of Continuous SeuEtnission
Monitors (Protocol No. 1). U.S. Environmental Patilen Agency
ORD/EMSL, Research Triangle Park, North Carolin& 2L, June
1978.

3. Gasoline Vapor Emission Laboratory EvaluationtRaU.S.
Environmental Protection Agency, OAQPS, Resear@@ngte Park,
North Carolina, 27711, EMB Report No. 76-GAS-6, Asg1975.

Section 3.0 Sampling And Analytical Methods

NOTE: The sampling and analytical methods to the Bhanual are
published in "test Methods for Evaluating Solid \téas
Physical/Chemical Methods," EPA Publication SW-846,
incorporated by reference in 260.11.

Section 4.0 Procedure For Estimating The Toxiciqyikalency Of

inspection of the control panel warning lights, amdinspection of the Chlorinated Dibenzo-P-Dioxin And Dibenzofuran Conges

sample transport and interface system (e.g., flowmagfilters), as
appropriate.
2.2.9.3 A quarterly CE test. Quarterly RA tests rhaysubstituted for

PCDDs and PCDFs must be determined using the mejikied in
section 3.4 of this document. In this method, ifdlial congeners or
homologueSare measured and then summed to yield a total

the CE test when approved by the Department oselog-case basis.PCDD/PCDF value. No toxicity factors are specifiedhe method to

2.2.9.4 An annual performance specification test.

2.2.10 Alternative Measurement Technique

The regulations allow gas conditioning systemsaa$ed In
conjunction with unheated HC CEMs during an intepieniod. This
gas conditioning may include cooling to not lesatd0°F and the
use of condensate traps to reduce the moisturemooft sample gas
entering the FID to less than 2 percent. The gaditioning system,
however, must not allow the sample gas to bubbtauthh the
condensate as this would remove water soluble argampounds.

compute risks from such emissions.

The term "congener” refers to any one particulaminer of the
same chemical family; e.g., there are 75 congesfezklorinated
dibenzo-p-dioxins. The term "homologue" refers greup of
structurally related chemicals that have the saeggek of
chlorination. For example, there are eight homoésgof CDs,
monochlorinated through octachlorinated. Dibenztigpdns and
dibenzofurans that are chlorinated at the 2,3,d,8apositions are
denoted as "2378" congeners, except when 2,3,7[3BTi€ uniquely
referred to: e.g., 1,2,3,7,8-PeCDF and 2,3,4,76&DF are both

All components upstream of the conditioning sysgmuld be heated referred to as "2378-PeCDFs."

as described in section 2.2.4 to minimize operadimgdy maintenance
problems.

2.2.11 References

1. Measurement of Volatile Organic Compounds-GingeSeries.
U.S. Environmental Protection Agency, ResearchnbiiaPark,
North Carolina, 27711, EPA-450/2-78-041, June 1978.
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For the purpose of estimating risks posed by enmssirom boilers
and industrial furnaces, however, specific congeaaed homologues
must be measured using the specified method andhtiaétiplied by
the assigned toxicity equivalence factors (TEFshgiprocedures
described in "Interim Procedures for EstimatingkRiAssociated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dnsxand
Dibenzofurans (CDDs and CDFs) and 1989 Update,"/BP3-
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89/016, March 1989. The resulting 2,3,7,8-TCDD egglgnts value is conservatism, the HWCAQSP may not be used if anfiefive

used in the subsequent risk calculations and mugleliforts as
discussed in the BIF final rule.

The procedure for calculating the 2,3,7,8-TCDD eglgnt is as
follows:

1. Using method 23, determine the concentratior’s48,8-
congeners of various PCDDs and PCDFs in the sample.

2. Multiply the congener concentrations in the skenlyy the TEF
listed in Table 4.0-1 to express the congener aunagons in terms
of 2,3,7,8-TCDD equivalent. Note that congenersamddrinated at
2,3,7, and 8 positions have a zero toxicity fagidhis table.

3. Add the products obtained in step 2, to obtaéntotal 2,3,7,8-
TCDD equivalent in the sample.

Sample calculations are provided in EPA documentBRA/625/3-
89/016, March 1989, which can be obtained fromBRé&, ORD
Publications Office, Cincinnati, Ohio (Phone no35369-7562).

Table 4.0-1. 2,3,7,8-TCDD Toxicity Equivalence feas (TEFs)

Compound I-TEFs, 89
Mono-, Di-, and TriCDDs 0
2,3,7,8-TCDD 1
Other TCDDs 0
2,3,7,8-PeCDD 0.5
Other PeCDDs 0
2,3,7,8-HXxCDD 0.1
Other HXCDDs 0
2,3,7,8-HpCDD 0.01
Other HpCDDs 0
OCDD 0.001
Mono-, Di-, and TriCDFs 0
2,3,7,8-TCDF 0.1
Other TCDFs 0
1,2,3,7,8-PeCDF 0.05
2,3,4,7,8-PeCDF 0.5
Other PeCDFs 0
2378-HxCDFs 0.1
Other HXCDFs 0
2378-HpCDFs 0.01
Other HpCDFs 0
OCDF 0.001

Reference: Adapted from NATO/CCMS, 1988a.
Yinterim Procedures for Estimating Risks Associatéti Exposures
to Mixtures of Chlorinated Dibenzo-p-Dioxins andoBnzofurans
(CDDs and CDFs) 1989 Update EPA/625/3-89/016, Maaso.

Section 5.0 Hazardous Waste Combustion Air Qu8ldseening
Procedure

for conservatively estimating short-term and ahanarage facility
impacts for stack emissions. The procedure is basesktensive
short-term modeling of 11 generic source typesamd set of
adjustment factors for estimating annual averageeatrations from
short-term concentrations. Facility impacts maylbgermined based
on the selected worst-case stack or on multiplekstan which the
impacts from each stack are estimated separatdlyh@m added to
produce the total facility impact.

This procedure is most useful for facilities witlultiple stacks, large

screening procedure limitations listed below anetr

[ The facility is located in a narrow valley lesaihl km wide;

[ The facility has a stack taller than 20 m ana@ated such that the
terrain rises to the stack height within 1 km af fhcility;

[ The facility has a stack taller than 20 m ana&ated within 5 km
of the shoreline of a large body of water;

[ The facility property line is within 200 m of tistack and the
physical stack height is less than 10 m; or

[ On-site receptors are of concern, and stack h&dass than 10 m.
If any of these criteria are met or the Departnaiermines that this
procedure is not appropriate, then detailed siesifip modeling or
modeling using the "Screening Procedures for Esiigahe Air
Quality Impact of Stationary Sources," EPA -4508tR.0, Office of
Air Quality Planning and Standards, August 1988eduired.
Detailed site-specific dispersion modeling mustfoom to the EPA
"Guidance on Air Quality Models (Revised)", EPA 45708-027R,
Office of Air Quality Planning and Standards, Reska riangle Park,
North Carolina, July 1986. This document provide&lgnce on both
the proper selection and regulatory applicationipfjuality models.

Introduction

The Hazardous Waste Combustion Air Quality Screg/rocedure
(HWCAQSP) (also referred to hereafter as "the stngeprocedure”
or "the procedure") provides a quick, easy mettood$timating
maximum (hourly) and annual average ambient aiictgpassociated
with the combustion of hazardous waste. The metloggias
conservative in nature and estimates dispersicfiicieats' based on
facility-specific information.

The term dispersion coefficient refers to the cleaingambient air
concentrationy(g/nT) resulting from a source with an emission rate of
1 g/sec.

The screening procedure can be used to determiissiens limits at
sites where the nearest meteorological (STAR)astas not
representative of the meteorology at the sitendfdcreen shows that
emissions from the site are adequately protectina the need to
collect site-specific meteorological data can lmielated.

The screening procedure is generally most helpiudcilities
meeting one or more of the following conditions:

[ Multiple stacks with substantially different reéeaspecifications
(e.g., stack heights differ by >50 percent, exitperatures differ by
>50 °K, or the exit flow rates differ by more than atfacof 2),

[ Terrain located between 1 km and 5 km from theisitreases in
elevation by more than the physical height of thertest stack (i.e.,
the facility is located in complex terrain), or

0 Significant distance between the facility's staakd the site
boundary [guidance on determining whether a digtamtsignificant”
is provided in Step 6(B) of the procedure].

Steps 1 through 9 of the screening procedure pressmplified
method for determining emissions based on the tigeedworst-
case" stack. If the simplified method shows thaireel feed rates
result in emissions that exceed allowable limitsdioe or more
pollutants, a refined analysis to examine the domissfrom each
stack can be conducted. This multiple-stack meth@udesented in
Step 10.

The steps involved in screening methodology arfelasws:

source-to-property boundary distances, and contpleain between 1 Step 1. Define Source Characteristics

and 5 km from the facility. To ensure a sufficidegree of

Step 2. Determine the Applicability of the ScregniRrrocedure
Step 3. Select the Worst-Case Stack

266 - 65



Appendix IX - Methods Manual for Compliance With the BIF Regulations

Step 4. Verify Good Engineering Practice (GEP) e

Step 5. Determine the Effective Stack Height anddle-Adjusted
Effective Stack Height

Step 6. Classify the Site as Urban or Rural

Step 7. Determine Maximum Dispersion Coefficients

Step 8. Estimate Maximum Ambient Air Concentrations

Step 9. Determine Compliance With Regulatory Limits

Step 10.  Multiple Stack Method

Step 1: Define Source Characteristics
Provide the following source data:

If the facility has several stacks, a worst-caselstnust be chosen to
conservatively represent release conditions afattiity. Follow the
steps below to identify the worst-case stack.:
Apply the following equation to each stack:
K=HVT
where:
K =an arbitrary parameter accounting for the re¢ainfluence of the
stack height and plume rise.
H =Physical stack height (m)
V =Flow rate (n¥sec)
T = Exhaust temperaturéK)

2Worksheet space is provided for three stackselfacility has  Complete the following table to compute the "K"waffor each stack:

additional stacks, copy the form and revise stdekitification Stack No.| Stack X |Flow rate| X [Exit = K
numbers for 4, 5, etc. height (m¥sec) temp

Stack Data: Stack No. 1 Stack No.[2 Stack No. 8 (m) (°K)

Physical stack 1 X X =

height (m) 2 X X =

Exhaust 3 X X =

temperature °K)

Flow rate (n¥/sec) | --- Select the stack with the lowest "K" value. Thishie worst-case stack

Nearby Building Dimensions

Consider all buildings within five building heights five maximum
projected widths of the stack(s). For the buildivith the greatest
height, fill in the spaces below.

Building Height (m)

Maximum projected building width (m)

Nearby Terrain Data

Determine maximum terrain rise for the followingeé distance
ranges from the facility (not required if the highstack is less than
10 m in height):

(m)

- (m)
0-0.5 km

- (m)
0-2.5 km

0-5 km

Distance from facility to nearest shoreline (km)
Valley width (km)

Step 2: Determine the Applicability of the Screenig Procedure
Fill in the following data:

Yes No
Is the facility in a valley < km in width? .
Is the terrain rise within 1 km of the facility gter than the physical
stack height of the tallest stack? (Only appliestéaks<20 meters in
height)
Is the distance to the nearest shoreline <5 km®/(&pplies to
facilities with stacks20 meters in height)
For the building listed in Step 1, is the closasiperty boundary <5
times the building height or <5 times the maximumjgcted building
width? (Only applies to facilities with a stack ¢iei <2.5 times the
building height)

If the answer is "no" to all the preceding questidhen the
HWCAQSP is acceptable. If the answer to any quessidyes,” the
procedure is not acceptable.

Step 3: Select the Worst-Case Stack

that will be used for Steps 4 through 9.
Worst-Case Stack is identified as Stack No.

Step 4: Verify Good Engineering Practice (GEP) Crigria
Confirm that the selected worst-case stack meetsl Gmgineering
Practice (GEP) criteria. The stack height to bellusehe subsequent
steps of this procedure must not be greater thamdximum GEP.
Maximum and minimum GEP stack heights are defirefbows:
CEP (minimum) = H + (1.5 X L)

GEP (maximum) = greater of 65 m or

H+((15XL)

where:

H =height of the building selected in Step 1 meadidrom ground
level elevation at the base of the stack

L =the lesser dimension of the height or projeet@tth of the
building selected in Step 1

Record the following data for the worst-case stack:
Stack height (m) =
H(m) =
L(m) =

Then compute the following:

GEP (minimum) (m) =

GEP (maximum) (m) =
0 If the physical height of the worst-case stackeexts the maximum
GEP, then use the maximum GEP stack height fosuhsequent
steps of this analysis;
0 If the physical height of the worst-case stadess than the
minimum GEP, then use generic source number 1Heaselected
source for further analysis and proceed directi$tep 6;
[ If the physical height of the worst-case stacketveen the
minimum and maximum GEP, then use the actual palstack
height for the subsequent steps of this analysis.

Step 5: Determine the Effective Stack Height and #h Terrain-

Adjusted Effective Stack Height (TAESH)
The effective stack height is an important factodispersion

modeling. The effective stack height is the phyidigaght of the stack
plus plume rise. As specified in Step 4, the staight used to
estimate the effective stack height must not ex¢&€R requirements.
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+

(C) Go to the first column of Table 5.0-2 and idigrthe range of

In this analysis, the effective stack height istduseselect the generic effective stack heights that includes the effecsitack height
source that represents the dispersion charactsristithe facility. For estimated in Step 5(B). Record the generic sounoeber that

facilities located in flat terrain and for all féities with worst-case
stacks less than or equal to 10 meters in heighiegc source
numbers are selected strictly on the basis of gffestack height. In
all other cases, the effective stack height isherradjusted to take
into account the terrain rise near the facilityisTherrain-adjusted
effective stack height" (TAESH) is then used tesethe generic
source number that represents the dispersion dkéastics of the
facility. Follow the steps below to identify thefeftive stack height,
the TAESH (where applicable), and the correspondgtgric source
number.

(A) Go to Table 5.0-1 and find the plume rise vatoeresponding to

the stack temperature and exit flow rate for thestvoase stack
determined in Step 3.

Plume rise =

(m)

corresponds to this range.

Generic source number =

(D) If the source is located in flat terrdjmr if the generic source

number identified in Step 5(C) above is 1 or 1hdrelless of terrain

classification), use the generic source humberrated in Step 5(C)

and proceed directly to Step 6. Otherwise, contiougtep 5(E).
®The terrain is considered flat and terrain adjusinfectors are

not used if The maximum terrain rise within 5 kntlod facility (see

Step 1) is less than 10 percent of the physicakdtaight of the

worst-case stack.

(E) For those situations where the conditions ep&(D) do not

apply, the effective stack height must be adjustederrain. The

TAESH for each distance range is computed by sciiigithe terrain

rise within the distance range from the effectitsek height:

“Refer to Step 1 for terrain adjustment data. Nio# the distance

(B) Add the plume rise to the GEP stack heighhefworst-case stackfrom the source to the outer radii of each rangesexd. For example,

determined in Steps 3 and 4.

for the range >0.5-2.5 km, the maximum terrain iisthe range 0.0-
2.5 km is used.

GEP stack height (m) + Plumerise (m) = Effectitack height
(m)
Table 5.0-1. Estimated Plume Rise (in Meters)eBam Stack Exit Flow Rate and Gas Temperature
Exhaust Temperatuf&)
Flow rate (n¥/s) | <325| 325-349| 350-39900-449 450-499 500-599 600-699] 700-799 800-999 | 1000-1499 | >1499
<0.5 0 0 0 0 0 0 0 0 0 0 0
0.5-0.9 0 0 0 0 0 0 0 0 1 1 1
1.0-1.9 0 0 0 0 1 1 2 3 3 3 4
2.0-2.9 0 0 1 3 4 4 6 6 7 8 9
3.0-3.9 0 1 2 5 6 7 9 10 11 12 13
4.0-4.9 1 2 4 6 8 10 12 13 14 15 17
5.0-7.4 2 3 5 8 10 12 14 16 17 19 21
7.5-9.9 3 5 8 12 15 17 20 22 22 23 24
10.0-12.4 4 6 10 15 19 21 23 24 25 26 27
12.5-14.9 4 7 12 18 22 23 25 26 27 28 29
15.0-19.9 5 8 13 20 23 24 26 27 28 29 31
20.0-24.9 6 10 17 23 25 27 29 30 31 32 34
25.0-29.9 7 12 20 25 27 29 31 32 33 35 36
30.0-34.9 8 14 22 26 29 31 33 35 36 37 39
35.0-39.9 9 16 23 28 30 32 35 36 37 39 41
40.0-49.9 10 17 24 29 32 34 36 38 39 41 42
50.0-59.9 12 21 26 31 34 36 39 41 42 44 46
60.0-69.9 14 22 27 33 36 39 42 43 45 47 49
70.0-79.9 16 23 29 35 38 41 44 46 47 49 51
80.0-89.9 17 25 30 36 40 42 46 48 49 51 54
90.0-99.9 19 26 31 38 42 44 48 50 51 53 56
100.0-119.9 21 26 32 39 43 46 49 52 53 55 58
120.0-139.9 22 28 35 42 46 49 52 55 56 59 61
140.0-159.9 23 30 36 44 48 51 55 58 59 62 65
160.0-179.9 25 31 38 46 50 54 58 60 62 65 67
180.0-199.9 26 32 40 48 52 56 60 63 65 67 70
>199.9 26 33 41 49 54 58 62 65 67 69 73
Table 5.0-2. Selection of Generic Source Number 10.0-14.9 2
Effective stack height (m)| Generic source No. 15.0-19.9 3
<10.0 1 20.0-24.9 4
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25.0-30.9 5
31.0-41.9 6
42.0-52.9 7
8
9

53.0-64.9

65.0-122.9
113.0+ 10
Downwash 11

Table 5.0-3. Classification of Land Use Types

Type' | Description Urban or
rural desig-
natiorf

11 Heavy Industrial Urban

12 Light/Moderate Industrial Urban

Cl Commercial Urban

R1 Common Residential (Normal Rural

Easements)

R2 Compact Residential (Single Family) Urban

R3 Compact Residential (Multi-Family) Rural

R4 Estate Residential (Multi-Acre Plots) Rural

Al Metropolitan Natural Rural

A2 Agricultural Rural

A3 Undeveloped (Grasses/Weeds) Rural

A4 Undeveloped (Heavily Wooded) Rural

A5 Water Surfaces Rural

1EPA, Guideline on Air Quality Models (Revised), ERB0/2-78-
027R, Office of Air Quality Planning and StandarBesearch
Triangle Park, North Carolina, July, 1986.

2Auer, August H. Jr., "Correlation of Land Use anal/€r with
meteorological Anomalies,"” Journal of Applied Matogy, pp.
636-643, 1978.

Distance | Effective - | Maximum|= TAESH(m)
range stack-height terrain-

(km) (m) [see step rise (m)

5(B)] (see step
1)

0.0-0.5 - =

>0.5-2.5 - =

>2.5-5.0 - =

If the terrain rise for any of the distance ranigegreater than the
effective stack height, set the TAESH equal to ze10 use generic
source number 1 for that distance range.

Record the generic source numbers from Table h&s2d on each
of the TAESH values.

Distance range (km)] Generic source No. (after

terrain adjustment)

0.0-0.5 --

>0.5-2.5 -

>2.5-5.0 -

Step 6: Classify the Site as Urban or Rural

(A) Classify the land use near the facility as @itbrban or rural by
determining the percentage of urban land use tfgeedefined in
Table 3; for

further guidance see the footnoted referencesyahatithin 3 km
of the facility®

Appendix IX - Methods Manual for Compliance With the BIF Regulations

5The delineation of urban and rural areas, can fiieudt for
the residential-type areas listed in Table 5.0¢& @egree of
resolution in Table 5.0-3 for residential areagmitannot be
identified without conducting site area inspectiofisis process can
require extensive analysis, which, for many apfilices, can be
greatly streamlined without sacrificing confideneselecting the
appropriate urban or rural classification. The famental
simplifying assumption is based on the premise rtety
applications will have clear-cut urban/rural desigons, i.e., most
will be in rural settings that can be definitivelyaracterized
through a review of aerial photographs, zoning map$J.S.
Geological Survey topographical maps.

Method Used to Estimate Percgntisual Planimeter
Urban Land Use:
Estimated Percentages Urban Rural

If the urban land use percentage is less thanualeq 30 percent
based on a visual estimate, or 50 percent basadptanimeter, the
local land use is considered rural. Otherwise)dbal land use is
considered urban.
Classification
(check applicable space)

Urban Rural

(B) Based on the TAESH and the urban/rural classifin of
surrounding land use, use the following table tiedeine the
threshold distance between any stack and the ndacéiy
boundary.

Terrain adjusted effective Distance (m)
stack height range (m)

Urban Rural
1-9.9 200 200
10-14.9 200 250
15-19.9 200 250
20-24.9 200 350
25-30.9 200 450
31-41.9 200 550
42-52.9 250 800
53-64.9 300 1000
65-112.9 400 1200
113+ 700 2500

Record the following information:

Threshold distance from the table (m):

Minimum distance from any stack to property bougdan):
If the minimum distance between any stack and daest facility
boundary is greater than the threshold distaneesuinrounding
buffer distance is considered significant and #etlity is likely to
benefit from use of the HWCAQSP relative to therTiand Il
limits (see discussion of benefits from using HWC3¥®in
Introduction section).

Step 7: Determine Maximum Dispersion Coefficients

(A) Determine maximum average hourly dispersiorffagents.
Based on the results of Step 6(A), select eithétela.0-4 (urban)

or Table 5.0-5 (rural) to determine the maximumrage hourly
dispersion coefficiert For flat terrain [defined in Step 5(D)] and for
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all sites with generic source numbers 1 or 11,Sisp 7(A) (1). For
rolling or complex terrain (excluding generic sesaumbers 1 and | Distance range | Generic source # Maximum

11), use Step 7(A) (2). (km) [from Step 5(E)] | dispersion
®For the distance range 6 to 20 kilometers, gersenicce number 1 coefficient

is used to conservatively represent the maximuimedsson (ng/m/m/sec)
coefficient. 0.0-0.5 - -

(1) Search down the appropriate generic sourcebaugolumn >0.5-2.5 - -
[based on Step 5(C)], beginning at the minimum ééine distance >2.5.5.0
listed in Step 6(BY.Record the maximum average hourly dispersio >5 0-20.0
coefficient encountered.

"Exclude all distances that are closer to the fgditian the property
boundary. For example, if the actual distance ¢éonarest property
boundary is 265 meters, begin at the 300 meteartistin Tables

5.0-4 and 5.0-5.
Maximum Average Hourly Dispersion
Coefficient = 1g/mlg/sec)

(2) For each of the three distance-based genauwics numbers
listed in Step 5(E), search down the appropriateege source
number columns, beginning at the minimum fencetiis¢gance
listed in Step 6(B). Note that different columnsyrh& used for each
of the three distance ranges if there is a neetefoain adjustment.
Record the maximum dispersion coefficient for egeheric source

number.
Table 5.0-4.-ISCST Predicted Maximum Concentratigng/nt)® for Hazardous Waste Combustors Using Urban Caditi
Distance (KM) Generid Generic | Generic | Generic | Generic | Generic | Generic | Generic | Generic | Generic | Generic
Source |Source |Source |Source |Source |Source |Source |Source |Source |Source |Source
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11
(<10M) |(10M) [(a5M) |(20M) [(25M) |(31M) [(42M) |(53M) [(65M) |(113M) [(Down-
wash)
0.20 680.1 517.5 368.7 268.7 168.5 129.8 63.4 30.118.4 1.6 662.3
0.25 521.9 418.2 303.7 232.6 163.0 124.2 67.6 38.$19.8 3.2 500.0
0.30 407.7 351.7 256.2 199.0 147.0 118.3 63.5 41.%25.0 4.2 389.3
0.35 326.2 304.2 221.6 172.7 130.2 107.9 60.0 40.%27.3 5.4 311.9
0.40 268.5 268.5 195.6 152.5 115.7 97.1 59.6 37.427.4 5.8 268.5
0.45 240.8 240.7 175.4 136.7 103.9 87.6 56.6 37.226.3 5.8 240.8
0.50 218.5 218.5 159.2 124.1 94.4 79.7 52.9 36.4 .724]58 218.5
0.55 200.3 200.3 145.9 113.8 86.5 73.1 49.2 354 452 |6.6 200.3
0.60 185.1 185.1 134.9 105.1 80.0 67.6 45.8 33.4§ 432 |7.1 185.1
0.65 172.2 172.2 125.5 97.8 74.4 62.9 42.7 32 .723|7.4 172.2
0.70 161.2 161.2 117.4 91.6 69.6 58.9 40.1 30, 922]|7.5 161.2
0.75 151.6 151.6 110.5 86.1 65.5 55.4 37.7 28 .022]|7.5 151.6
0.80 143.2 143.2 104.4 81.4 61.9 52.3 35.6 27 121174 143.2
0.85 135.8 135.8 99.0 77.2 58.7 49.6 33.8 2571 220.|7.2 135.8
0.90 129.2 129.2 94.2 73.4 55.8 47.2 32.1 249 319.{7.0 129.2
0.95 123.3 123.3 89.9 70.1 53.3 45.0 30.7 234 518.(6.8 123.3
1.00 118.0 118.0 86.0 67.0 51.0 43.1 294 224 717.[6.5 118.0
1.10 108.8 108.0 79.3 61.8 47.0 39.7 27.1 20.§ 416.[6.5 108.8
1.20 101.1 101.1 73.7 57.4 43.7 36.9 25.2 19.2 215.[6.4 101.1
1.30 94.6 94.6 68.9 53.7 40.9 34.5 23.5 18.0 14.46.3 94.6
1.40 89.0 89.0 64.8 50.6 38.5 32.5 22.1 16.9 13.46.1 89.0
1.50 84.1 84.1 61.3 47.8 36.3 30.7 20.9 16.0 12.15.9 84.1
1.60 79.8 79.8 58.2 45.4 34.5 29.2 19.9 15.2 12.05.6 79.8
1.70 76.0 76.0 55.4 43.2 32.9 27.8 18.9 14.4 11.45.4 76.0
1.80 72.7 72.7 53.0 41.3 314 26.5 18.1 13.8 10.95.2 72.7
1.90 69.6 69.6 50.7 39.6 30.1 25.4 17.3 13.2 10.95.0 69.6
2.00 66.9 66.9 48.8 38.0 28.9 24.4 16.7 12.7 10.14.8 66.9
2.25 61.1 61.1 44.5 34.7 26.4 22.3 15.2 11.6 9.2 4 4 |[61.1
2.50 56.4 56.4 41.1 32.1 24.4 20.6 14.0 10.7 85| .1 4 [56.4
2.75 52.6 52.6 38.3 29.9 22.7 19.2 10.0 10.0 79] .8 3 [52.6
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3.00 49.3 49.3 35.9 28.0 21.3 18.0 9.4 9.4 7.4 3.6]149.3
4.00 40.2 40.2 29.3 22.8 17.4 14.7 7.6 7.6 6.1 2.9140.2
5.00 34.5 34.5 25.2 19.6 14.9 12.6 6.6 6.6 5.2 2.5]134.5
6.00 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.430.7 30.7
7.00 27.8 27.8 27.8 37.8 27.8 27.8 27.8 27.8 27.827.8 27.8
8.00 25.5 25.5 25.5 25.5 25.5 25.5 25.5 25.5 259 552 [255
9.00 23.8 23.8 23.8 23.8 23.8 23.8 23.8 23.8 23.§23.8 23.8
10.00 22.3 22.3 22.3 22.3 22.3 22.3 22.3 22.3 22.322.3 22.3
15.00 17.6 17.6 17.6 17.6 17.6 17.6 17.6 17.§ 17.617.6 17.6
20.00 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.015.01 15.0

%Based on a 1 Gram/Second Emission Rate
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Table 5.0-5.-ISCST Predicted Maximum Concentratipng/nt)® for Hazardous Waste Combustors Using Rural Camti
. Generic Generic | Generic | Generic | Generic | Generic | Generic | Generic | Generic | Generic | Generic
Distanc Source #1 Source |Source |Source |Source |Source |Source |Source |Source |Source |Source #11
e (KM) (<10M) #2 #3 #4 #5 #6 #7 #8 #9 #10 (Down-
(10M) (15M) |(20M) [(25M) |(31M) [(42M) |(53M) [(65M) |(113M) |wash)
0.20 1771.1 670.3 308.6 176.8 102.9 76.5 28.0 10.13.5 0.0 1350.8
0.25 1310.6 678.4 316.9 183.6 104.9 71.8 38.0 17.67.9 0.2 1227.3
0.30 1002.3 629.2 303.4 199.1 100.4 75.0 39.7 24.012.6 0.8 1119.3
0.35 798.4 569.6 282.3 200.7 117.0 71.1 36.3 25.916.8 1.9 1023.8
0.40 656.9 516.5 278.7 194.4 125.2 82.7 25.3 24.618.1 3.1 938.9
0.45 621.5 471.1 277.6 184.3 127.5 89.7 35.6 21.717.6 4.3 851.8
0.50 633.5 432.4 272.0 172.7 125.7] 92.9 34.4 214 591 |55 787.8
0.55 630.1 399.2 263.8 168.0 121.6 93.3 38.6 22.113.6 6.5 730.6
0.60 616.6 370.4 254.0 169.1 116.2 91.8 42.6 21.714.3 6.7 676.4
0.65 596.7 345.4 243.6 168.1 110.3 89.2 45.3 20.914.7 6.4 633.4
0.70 573.2 323.4 232.9 165.6 104.5 85.8 47.0 23.314.6 5.9 592.0
0.75 546.9 304.0 222.3 162.0 98.8 82.2 47.7 254 431 |55 554.6
0.80 520.9 286.8 212.1 157.7 98.8 78.5 47.8 27.1 381 |5.1 522.1
0.85 495.7 271.5 202.4 153.0 99.0 74.9 47 .4 28.4 501 |47 491.8
0.90 471.5 257.8 193.3 148.1 98.6 71.4 46.6 29.1 631 |45 464.2
0.95 448.5 245.4 184.7 143.1 97.6 72.3 45.6 294 731 |4.2 438.9
1.00 426.8 234.2 176.8 138.1 96.3 72.6 44 4 29.4 821 |4.0 415.8
1.10 387.5 214.7 162.5 128.2 91.9 71.1 41.8 294 931 |39 375.0
1.20 353.5 198.4 150.3 119.3 87.4 69.1 39.1 28.4 981 |4.1 340.3
1.30 323.0 189.6 139.9 1115 82.9 66.7 36.6 274 981 |4.2 310.4
1.40 296.6 182.2 130.8 104.5 78.7 64.2 34.3 26.4 951 |4.2 284.6
1.50 273.3 174.6 122.9 98.3 74.7 61.6 32.3 249 .019(4.2 262.0
1.60 252.7 167.0 115.9 92.8 71.0 59.1 31.8 234 .418|4.2 242.2
1.70 234.5 159.6 109.7 87.9 67.6 56.7 31.6 224 717 (4.3 224.7
1.80 218.3 152.4 104.1 83.5 64.4 54.3 31.3 214 01745 211.9
1.90 203.7 145.6 99.1 79.5 61.5 52.1 30.9 204 316.|4.8 198.4
2.00 190.7 139.1 94.6 75.9 58.8 50.0 30.4 19 715.|5.1 186.3
2.25 164.4 1245 85.1 68.3 53.0 45.4 28.9 18.] 214.]15.4 160.8
2.50 143.7 112.1 77.3 62.1 48.2 41.4 27.2 17.9 12.95.5 140.7
2.75 127.0 101.5 70.9 56.9 38.1 38.1 25.6 174 811.|154 124.5
3.00 113.4 92.4 65.6 52.6 35.2 35.2 24.0 17.0 11.25.2 112.5
4.00 78.8 67.3 50.6 40.6 27.2 27.2 29.0 14.3 10.44.3 78.3
5.00 59.1 54.6 41.4 33.2 22.2 22.2 15.6 12.0 93| 5 3. |58.8
6.00 56.7 46.7 46.7 46.7 46.7 46.7 46.7 46.7 46.1 6.7 4 |46.7
7.00 40.4 40.4 40.4 40.4 40.4 40.4 40.4 40.4 40.440.4 40.4
8.00 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.435.8 35.8
9.00 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.432.2 32.2
10.00 9.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.429.4 29.4
15.00 | 205 20.5 20.5 20.5 20.5 20.5 20.5 20.5 20.320.5 20.5
20.00 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.915.9 15.9

*Based on a 1 Gram/Second Emission Rate

(B) Determine annual/hourly ratio for rural anasysthe maximum 10 m, for all sources where the worst-case staldsssthan the

average annual dispersion coefficient is approxechity minimum GEP, and for those sources where all offthESH
multiplying the maximum hourly dispersion coeffistgidentified values in Step 5(E) are greater than zero. Usedhplex terrain
in Step 7(A) by the appropriate ratio selectiomfrdable 5.0-6. The designation in all other situations.

generic source number(s) [from Steps 5(C) or 5{Edan/rural (C) Determine maximum average annual dispersiofficiaat. The

designation (from Step 6), and the terrain typeusiel to select the maximum average annual dispersion coefficient terd@ned by
appropriate scaling factor. Use the noncomplexateresignation multiplying the maximum hourly dispersion coeffiotgStep 7(A))
for all sources located in flat terrain, for alusces where the by its corresponding annual/hourly ratio (Step J(B)

physical stack height of the worst-case stackss tkan or equal to
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Terrain Distance from stack | Generic | Maximum hourly dispersion | Annual Maximum annual dispersiop
(m) source # | coefficient (ig/m/g/sec) hourly ratio | coefficient {ig/m?/g/sec

Flat 0-20.0
0-0.5
>0.5-2.5

Rolling or complex | >2.5-5.0>5.0-20.0

"Maximum hourly dispersion coefficient times annbalirly ratio.

Step 8: Estimate Maximum Ambient Air Concentrationssee
procedures prescribed in subpart H of 40 CFR (g6t 2

Step 9: Determine Compliance with Regulatory Limitssee
procedures prescribed in subpart H of 40 CFR @6t 2

Step 10:  Multiple Stack Method (Optional)

This option is a special case procedure that mayelgul when (1)
the facility exceeded the regulatory limits for aanore pollutants,
as detailed in Step 9, and (2) the facility hastipla stacks with
substantially different emission rates and effectiease heights.
Only those pollutants that fail the Step 9 scregitimits need to be
addressed in this exercise.

This procedure assesses the environmental impactsdach stack
and then sums the results to estimate total imp@&bis option is

conceptually the same as the basic approach ($tépsugh 9) and
does not involve complex calculations. Howeveis inore time-
consuming and is recommended only if the basicegar fails to
meet the risk criteria. The procedure is outlinetbty.

(A) Compute effective stack heights for each sfack.

®Follow the procedure outlined in Step 4 of the basreening
procedure to determine the GEP for each stackstek's physical
height exceeds the maximum GEP, use the maximumvakies. If
a stack’s physical height is less than the mininGER, use generic
source number 11 in the subsequent steps of thlgsis. Follow
the procedure in Steps 5(A) and 5(B) to deterntirectfective
height of each stack.

Stack No. [ GEP stack height (nb Flow raté/gac) | Exit temp CK) Plume rise (m) Effective stack height (ml
1 - - - - -

2 - - - - -

3 - - - - -

Add an additional page if more than three stac&srarolved. Circle the maximum and minimum effeetstack heights.

(B) Determine if this multiple-stack screening pedare will likely
produce less conservative results than the proedduBteps 1
through 9. To do this, compute the ratio of maxiresminimum
effective stack height:

Maximum Effective Stack Height
Minimum Effective Sack Height -

If the above ratio is greater than 1.25, proceet thie remaining
steps. Otherwise, this option is less likely tanffigantly reduce the
degree of conservatism in the screening method.

(C) Determine if terrain adjustment is needed adcs generic
source numbers. Select the shortest stack heightnarimum
terrain rise out to 5 km from Step 1 and deternffitiee facility is in
flat terrain.

Shortest stack height (m) =
Maximum terrain rise in meters out to 5 km =

Terrain Rise (m) X 100 =

Shortest Stack Height (m)

If the value above is greater than 10 percenttdirain is
considered nonflat; proceed to Step 10(D). If #iteoris less than or
Use the Table Below To Calculate the TAESH for EStacK

equal to 10 percent, the terrain is considered Iff@ntify the
generic source humbers based on effective stagktsetomputed
in Step 10(A). Refer to Table 5.0-2 provided eatieidentify
generic source humbers. Record the generic sourobers
identified and proceed to Step 10(F).

Stack No.

1 2 3
Generic - - -
Source
Numbers

(D) Compute the TAESH and select generic sourcebeusn(four
sources located in nonflat terrain).

1. Compute the TAESH for all remaining stacks ushwmgfollowing
equation:

HE - TR = TAESH

where:

HE = effective stack height (m)

TR = maximum terrain rise for each distance ramge (
TAESH = terrain-adjusted effective stack height (m)

Distance Range (km) Stack No.

0-0.5 >0.5-2.5 >2.5-5.0

HE - TR = TAESH HE - TR = TAESH HE - TR = TAESH
I - e R - S - =
2 b - e R - S - =
3 - T R - T - =

°Refer to Step 1 for terrain adjustment data. Nugé the
distance from the source to the outer radii of gacdlge is used. For
example, for the range >0.5-2.5 km, the maximumaberise in the
range 0.0-2.5 km is used.
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For those stacks where the terrain rise withinstadice range is
greater than the effective stack height (i.e., HEid less than zero),

the TAESH for that distance range is set equaéto,zand generic
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source number 1 should be used for that distamzgeréor all
subsequent distance ranges. Additionally, fortattls with a
physical stack height of less than or equal to &@ens, use generic
source number 1 for all distance ran§f&8or the remaining stacks,
proceed to Step 10(D)(2).

°This applies to all stacks less than or equal tsé€ers
regardless of the terrain classification.

2. For the remaining stacks, refer to Table 5.0@, &r each
distance range, identify the generic source nurtitarincludes the
TAESH. Use the values obtained from Steps 10(D)({t) 10(D)(2)
to complete the following summary worksheet;

Generic Source Number After Terrain Adjusted (lItHgsary)

Stack
No.

1

2

3

0-0.5 km >0.5-2.5 km| >2.5-5.0 km

Worksheet 5.0-1 Dispersion Coefficient by DownaviDistancé

Distance Stack 1 Stack 2 Stack 3

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00

1.10

1.20

1.30

1.40

1.50

1.60

1.70

1.80

1.90

2.00

2.25

2.50

2.75

3.00

4.00

(E) Identify maximum average hourly dispersion ficefnts. Based
on the land use classification of the site (e.dphan or rural), use
either Table 5.0-4 or Table 5.0-5 to determineappropriate
dispersion coefficient for each distance rangesfth stack. Begin
at the minimum fenceline distance indicated in St) and record
on Worksheet 5.0-1 the dispersion coefficient facte
stack/distance range. For stacks located in fedlin flat terrain,
the generic source numbers were computed in Stgp) 1Bor stacks
located in facilities in rolling and complex temathe generic source
numbers were computed in Step 10(D). For flat beragplications
and for stacks with a physical height of less theaqual to 10
meters, only one generic source number is usedtaek for all
distance ranges. For other situations up to theeerc source
numbers may be needed per stack (i.e., a uniqerigesource
number per distance range). In Tables 5.0-4 ané Sloe
dispersion coefficients for distances of 6 km tck@Dare the same
for all generic source humbers in order to congersty represent
terrain beyond 5 km (past the limits of the terramalysis).

Distance Stack 1 Stack 2 Stack 3

5.00

6.00

7.00

8.00

9.00

10.00

15.00

20.00

Note: This procedure places all stacks at the szoirg, but
allows for consideration of different effective citéheights. The
distance to the closest boundary (extracted fraep 3} should be
the closest distance to any stack.

(F) Estimate maximum hourly ambient air concentragi In this
step, pollutant-specific emission rates are muégpby appropriate
dispersion coefficients to estimate ambient aircemrrations. For
each stack, emissions are multiplied by the dispersoefficient
selected in Step 10(E) and summed across all stagsimate
ambient air concentrations at various distances fite facility.
From these summed concentrations, the maximumauobient
air concentration is selected. First, select theimam emission rate
of the pollutant! Record these data in the spaces provided b&low.
HRecall that it is recommended that this analysipdréormed for
only one or two pollutants. The pollutants chosartliis analysis
should be those that show the most significantedaeces of the
risk threshold.

2Refer to Step 8 of the basic screening procedurthi point in
the screening procedure, annual emissions aretasegresent
hourly average emission rates. These values wildpested by the
annual/hourly ratio to estimate annual average eomations.

Maximum Annual Emission Rates (g/sec)
Pollutant Stack 1 Stack 2

Stack 3
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Complete a separate copy of Worksheet 5.0-2 fdr pattutant and
select the highest hourly concentration from tharsation column Pollutant Maximum Hourly Air Concentratiof
at the far right of the worksheet. Record the maximhourly air
concentration for each pollutant analyzed (addtaudil lines if
needed):
WORKSHEET 5.0-2 MAXIMUM HOURLY AMBIENT AIR CONCENTRATION
Pollutant
ER = Annual Average Emission Rate; DC = Hourly Rigpon Coefficient (from Worksheet 5.0-1); C = Bsited Maximum Hourly
Ambient Air Concentration

Total Stack 1IER x DC = C Stack 2ER x DC = C Stack BER x DC = C Summed Concentration
Distanc from all Stacks

e (km)
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.80
0.85
0.90
0.95
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.25
2.50
2.75
3.00
4.00
5.00
6.00
7.00
8.00
9.00
10.00
15.00
20.00 X = X =

ER = Annual Average Emission Rate DC = Hourly Dispen Coefficient (from Worksheet 5.0-1) C = Esdied Maximum Hourly

Ambient Air Concentration

(G) Determine the complex/noncomplex designatiorefich stack.  terrain rise (within 5 km) is greater than zerofdhe stack is less
For each stack, subtract the maximum terrain rigeim5 km of the  than 10 meters in physical height, then assigrstihek a

site from the physical stack height and desigrtaestack as either noncomplex designation. If the stack height mimesrhaximum

complex or noncomplex. If the stack height minues itleximum
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terrain rise (within 5 km) is less than or equatéwo, then assign
the stack a complex designation.

Perform the following computation for each stacl ascord the
information in the spaces provided. Check in thecep provided
whether the stack designation is complex or nondexnp

(H) Identify annual/hourly ratios. Extract the aafihourly ratios
for each stack by referring to Table 5.0-6. Gensoigrce numbers
(from Steps 10(C) or 10(D), urban/rural designaffoom Step 6)),
and complex or noncomplex terrain designations{f&ep 10(G))
are used to select the appropriate scaling facteded to convert
hourly maximum concentrations to estimates of ahaverage
concentrations.

Stack | Stack Maximum | = Complex/ Complete the following tabl&:

No. height terrain rise Non- 131f any stack (excluding generic stack number 1 &hypin Step
(m) (m) complex 10(D) shows a negative terrain adjusted stack heige the

1 =| (m) complex terrain annual/hourly ratios.

2 =| (m)

3 =| (m)

Stack | Generic source No. steps 10 (C or D) | Annual/hourly ratio (from table 5.0-6)Distance rasg

No. Distance ranges (km) (km)
0-0.5 >0.5-2.5 >2.5-5.0 0-0.5 >0.5-2.5 >2.5-5.0

1 - - - - - -

2 — - — — — —

3 — - — — — —

(1) Select the highest annual/hourly ratio among#ihe stacks?
and then estimate the maximum annual average at#ien
concentrations for each pollutant by completingfitlewing table,

where:

14As an option, the user can identify the stack whi#h highest ratio

for each distance range (rather than the absoighest). In this

case, extra sheets would be needed to show ediirmateial
average concentrations from each stack by multiglgimission rate R =Annual/hourly ratio
times maximum hourly dispersion coefficient timeaximum
annual/hourly

Table 5.0-6.-95th Percentile of Annual/Hourly Ratio

ratio for applicable distance range. Then sum acatisstacks for
each downwind distance.

C= Maximum total hourly ambient air concentratipg/nt’) for
pollutant "N" from Step 10(F),

C.= Maximum annual average air concentration folytaht
"N" (ng/n),

(J) Use the maximum annual average concentrations $tep 10(1)
to determine compliance with regulatory requireraent

Section 6.0 - Simplified Land Use Classificatiom&dure For
Compliance With Tier | And Tier li Limits

6.1 Introdu

ction

This section provides a simplified procedure tesify areas in the
vicinity of boilers and industrial furnace sitesuaban or rural in
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Noncomplex Terrain Complex Terrain

Source Urban Rural Source Urban Rural

1 0.019 0.014 1 0.020 0.053

2 0.033 0.019 2 0.020 0.053

3 0.031 0.018 3 0.030 0.057

4 0.029 0.017 4 0.051 0.047

5 0.028 0.017 5 0.067 0.039

6 0.028 0.017 6 0.059 0.034

7 0.031 0.015 7 0.036 0.031

8 0.030 0.013 8 0.026 0.024

9 0.029 0.011 9 0.026 0.024

10 0.029 0.008 10 0.017 0.013

11 0.018 0.015 11 0.020 0.053

order to set risk-based emission limits under stthpaf 40 CFR

Pollutant G (ug/m®) X R = C, (ug/nt) part 266. Urban/rural classification is needed bsealispersion
Y G rates differ between urban and rural areas and thesisk per unit
cee X m = e emission rate differs accordingly. The combinatibigreater

surface roughness (more buildings/structures temgee turbulent
mixing) and the greater amount of heat releasead fre surface in
an urban area (generates buoyancy-induced mixioguges
greater rates of dispersion. The emission limitesin the
regulation, therefore, distinguish between urbahramal areas.
EPA guidance (EPA 198b6provides two alternative procedures to
determine whether the character of an area is predmtly urban

or rural. One procedure is based on land use tygitthe other is
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based on population density. Both procedures requinsideration
of characteristics within a 3-km radius from a s®yiin this case the
facility stack(s). The land use typing method isferred because it
more directly relates to the surface charactesdtiat affect
dispersion rates. The remainder of this discussiotmerefore,
focused on the land use method.

While the land use method is more direct, it cao &le labor-
intensive to apply. For this discussion, the lasd method has been
simplified so that it is consistent with EPA guidan(EPA 1986;
Auer 1978), while streamlining the process foritegority of
applications so that a clear-cut decision can beéemédthout the
need for detailed analysis. Table 6.0-1 summatizesimplified
approach for classifying areas as urban or ruraisi#own, the
applicant always has the option of applying statidee., more
detailed) analyses to more accurately distinguetivéen urban and
rural areas. However, the procedure presentedalieres for
simplified determinations, where appropriate, tpeite the
permitting process.

Table 6.0-1.- Classification of Land Use TypesType

Description Urban or rural
designatiof

11 Heavy Industrial Urban.

12 Light/Moderate Industrial Urban.

C1l Commercial Urban.

R1 Common Residential Rural.
(Normal Easements)

R2 Compact Residential (Singlg Urban.
Family)

R3 Compact Residential (Multi-| Urban.
Family)

R4 Estate Residential (Multi- Rural.
Acre Plots)

Al Metropolitan Natural Rural.

A2 Agricultural Rural.

A3 Undeveloped Rural.
(Grasses/Weeds)

A4 Undeveloped (Heavily Rural.
Wooded)

A5 Water Surfaces Rural.

1EPA, Guideline on Air Quality Models (Revised), ERB0/2-78-
027R, Office of Air Quality Planning and StandarBesearch
Triangle Park, North Carolina, July, 1986.

2Auer, August H. Jr., "Correlation of Land Use armlér with
Meteorological Anomalies," Journal of Applied Metelogy, pp.
636-643, 1978.

6.2 Simplified Land Use Process

The land use approach considers four primary |aedtypes:
industrial (1), commercial (C), residential (R),daagricultural (A).
Within These primary classes, subclasses are fahtas shown in
table 6.0-1. The goal is to estimate the percenvégfee area within
a 3-km radius that is urban type and the percentegss rural type.
Industrial and commercial areas are classifiedrlaany agricultural
areas are classified as rural.

The delineation of urban and rural areas, howezsr,be more
difficult for the residential type areas shownaible 6.0-1. The
degree of resolution shown in table 6.0-1 for restdl areas often
cannot be identified without conducting site arespiections and/or
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referring to zoning maps. This process can reqitensive
analysis, which, for many applications, can be tlyestreamlined
without sacrificing confidence in selecting the eygiate urban or
rural classification.

The fundamental simplifying assumption is basedherpremise
that many applications will have clear-cut urbardtalesignations,
i.e., most will be in rural settings that can bérdgvely
characterized through a brief review of topographinaps. The
color coding on USGS topographical maps providesbst
effective means of simplifying the typing schembeBuggested
typing designations for the color codes found gographical maps
are as follows:

Green Wooded areas (rural).

White White areas generally will be treated aslcurhis code
applies to areas that are unwooded and do notdensely packed
structures which would require the pink code (haurséssion tint).
Parks, industrial areas, and unforested rural Veitichppear as
white on the topographical maps. Of these categjooiely the
industrial areas could potentially be classifiedidzan based on
EPA 1986 or Auer 1978. Industrial areas can bd\e@intified in
most cases by the characteristics shown in Figird 6For this
simplified procedure, white areas that have anstrial
classification will be treated as urban areas.

Figure 6.0-1 Supplementary Publication Symbols.

Figure 6.0-1
St y PL Sy

Single track
Line weight .005". Tie weight .003", length .04",
spaced .20" center 10 center.

118 Smgle track abandoned

as existing track with space .0Z", dash .18".

Single track under construction
UNDER CMS'T "RUCTION.

Mulnple mam line track
Ov-rdl Un-lv-al 003‘ Tbhﬂgm

center ©
mndul.ool. with double cross dc-lpdn(ol
change. Double cross bie .017 overall width.

3 TRACKS
Mullipletrack abandoned T r T I T I T T T

Same as existng rack with space .02", dash .18".
ABANDONED.

3 TRACKS
o

122 Multiple track under construcnon T T o
Same a2 axiesing rack wit: s0ace .0Z", desh 38"
Label UNDER CONSTRUC
123 juxiaposition ==—————-xx
Altornate ves. 20" conter 10

1 conter.
space between racks 011" Line weipht
lor single tracks 005", multpée b

124 Railroad in street
Ties spaced .20" center 10 center. Label if narrow

oage. Tie weight .003"

125 Yards

Line weight .003". Space between racks .011". Ties
spaced 20" center 10 center, maximum length 10
touch 6 tracks.

126 Sidings
Line weight

176

oy 1 |
m &

Large buildings
weight .003". When width exceeds .06",
hatch at 45° angle 1o building in NE direction,
002" spaced .02" center 10 center.
Filtration Plant
178 Sewage disposal or filtration plant
i e a7 Son oot 00 o = & ]

196 Tanks oil, gas, water etc.
03" minimum, 10” maximum.

Label as 1 content.

..‘.‘Oi!
@ Q -~

197 Tanks: 0l| , 8as, water, etc.
tor. Outine weigh

Exceeding 1 weight .003".
Haich SVWNE with 002" ines spaced .02" center
10 center. Label as 1o content.

Section 7.0 Statistical Methodology For Bevill Res
Determinations (Amended 12/93)

This section describes the statistical comparisamaste-derived
residue to normal residue for use in determiningjkality for the
Bevill exemption under 40 CFR 266.112.

-76



Appendix IX - Methods Manual for Compliance With the BIF Regulations

7.1 Comparison of Waste-derived Residue to Nornesidie

To be eligible for the Bevill exclusion from thefuétion of
hazardous waste under 266.112(b)(1), waste-derasidue must
not contain Appendix VIII, Part 261, constituerttattcould
reasonably be attributable to the hazardous wasti (
constituents) at concentrations significantly higtran in residue
generated without burning or processing hazardasternormal
residue). Concentrations of toxic constituentsammal residue are
determined based on analysis of a minimum of sesmelgresenting
a minimum of 10 days of operation. The statisticdkrived
concentrations in normal residue are determingteaspper
tolerance limit (95 % confidence with a 95 % prdjmor of the
sample distribution) of the normal residue concaigns. The upper
tolerance limit is to be determined as describeSidntion 7.2 below.
If changes in raw materials or fuels could lowex statistically-
derived concentrations of toxic constituents ofazn, the
statistically-derived baseline must be re-estabtistor any such
mode of operation with the new raw material or fuel
Concentrations of toxic constituents in waste-d=tivesidue are
determined based on the analysis of one or morplearollected
over a compositing period of not more than 24 holsiltiple
samples of the waste-derived residue may be arthtyze
subsamples may be composited for analysis, proitsdhe
sampling period does not exceed 24 hours. If nmuae bne sample
is analyzed to characterize the waste-derived uesignerated over
a 24-hour period, the arithmetic mean of the cotraions must be
used as the waste-derived concentration for eac$titwent.

The concentration of a toxic constituent in theteraderived residue
is not considered to be significantly higher thathe normal
residue (i.e., the residue passes the Bevill teghht constituent) if
the concentration in the waste-derived residue doesxceed the
statistically-derived concentration.

7.2. Calculation of the Upper Tolerance Limit

The 95% confidence with 95% proportion of the samittribution
(upper tolerance limit) is calculated for a sevalues assuming that
the values are normally distributed. The upplarémce limit is a
one-sided calculation and is an appropriate sizdidest for cases
in which a single value (the waste-derived resiclugcentration) is
compared to the distribution of a range of valubs (inimum of
10 measurements of normal residue concentratiors®. upper
tolerance limit value is determined as follows:

UTL = X + (K)(S)

where X = mean of the normal residue concentratidn= X/n,

K= coefficient for sample size n, 95% confideaoel 95%
proportion,

S= standard deviation of the normal residue entrations,
S= € (Xi - ¥)%(n - )PS5, and

n= sample size.

The values of K at the 95% confidence and 95% ptapy and
sample size n are given in table 7.0-1.

For example, a normal residue test results in hipkes with the
following analytical results for toxic compound A:

Sample No. Concentration of constituent A (ppny)
1 10
2 10
3 15
4 10
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5 7
6 12
7 10
8 16
9 15
10 10

The mean and the standard deviation of these nerasuts,
calculated using the above equations, are 11.2&nhdespectively.
Assuming that the values are normally distributked,upper
tolerance limit (UTL) is given by:

UTL = 11.5 + (2.911)(2.9) = 19.9 ppm

This, if the concentration of constituent A in tlaste-derived
residue is below 19.9 ppm, then the waste-derigsitiue is eligible
for the Bevill exclusion for constituent A.

7.3 Normal Distribution Assumption

As noted in Section 7.2 above, this statisticalrapph (use of the
upper tolerance limit) for calculation of the contation in normal
residue is based on the assumption that the caatientdata are
distributed normally. The Department is aware twatcentration
data of this type may not always be distributednaly,

particularly when concentrations are near the dietetimits. There
are a number of procedures that can be used tthiedtstribution
of a data set. For example, the Shapiro-Wilk &simination of a
histogram or plot of the data on normal probabjiaper, and
examination of the coefficient of skewness are wastthat may be
applicable, depending on the nature of the datée(Beces 1 and 2).
If the concentration data are not adequately reptes by a normal
distribution, the data may be transformed to attaiear normal
distribution. The Department has found that cormaion data,
especially when near detection levels, often exfilbtognormal
distribution. The assumption of a lognormal disitibn has been
used in various programs at EPA, such as in thie€df Solid
Waste Land Disposal Restrictions program for deisaition of
BDAT treatment standards. The transformed datalmatgsted for
normality using the procedures identified abovéhéf transformed
data are better represented by a normal distribttian the
untransformed data, the transformed data shouigséeé in
determining the upper tolerance limit using thecprures in
Section 7.2 above.

In all cases where the owner or operator wisheséoother than an
assumption of normally distributed data or belieed use of an
alternate statistical approach is appropriate ¢écsthecific data set,
the applicant must provide supporting rationaléhmoperating
record that demonstrates that the data treatméatsisd upon sound
statistical practice.

7.4 Nondetect Values

The Department is developing guidance regardingréegment of
nondetect values (data where the concentrationeofonstituent
being measured is below the lowest concentratiowfach the
analytical method is valid) in carrying out thetistgcal
determination described above. Until the guidanéarination is
available, facilities may present their own apphoticthe handling
of nondetect data points, but must provide suppgntationale in
the operating record for consideration by the Diepant or
permitting authority.

Table 7.0-1. K Values for 95% Confidence and 95%pBrtion
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Sample size (n) K
10 2.911
11 2.815
12 2.736
13 2.670
14 2.614
15 2.566
16 2.523
17 2.486
18 2.458
19 2.423
20 2.396
21 2.371
22 2.350
23 2.329
24 2.303
25 2.292

7.5 References

1. Shapiro, S.S. and Wilk, M.B. (1965), "An Analysif Variance
Test for Normality (complete samples)," Biometris2,591-611.
2. Bhattacharyya, G.K. and R.A. Johnson (1977}jsSizal
Concepts and Methods, John Wiley and Sons, New.York
SECTION 8.0 Procedures For Determining Default #al&or Air
Pollution Control System Removal Efficiencies

During interim status, owners or operators of breiknd industrial
furnaces burning hazardous waste must submit daatatien to the
Department that certifies that emissions of HCl,, @detals, and
particulate matter (PM) are not likely to exceddwahble emission
rates. See certification of precompliance under B&&b). This
documentation also establishes interim status rfiggedand operating
limits for the facility. For the initial certificain, estimates of
emissions and system removal efficiencies (SREspeamade to
establish the operating limits. Subsequently, owoeroperators
must use emissions testing to demonstrate thasemg&do not
exceed allowable levels, and to establish operditimits. See 40
CFR 266.103(c). However, initial estimates of eiiss for
certification of precompliance can be based omegéd or
established SREs.

The SRE combines the effect of partitioning of ¢therine, metals,
or PM and the air pollution control system remaafdiciency
(APCS RE) for these pollutants. The SRE is defiagd

SRE = (species input-species emitted) / speciad inp

The SRE can be calculated from the partitioningofa(PF) and
APCS RE by the following formula:

SRE = 1-[(PF/100) X (1-APCS RE/100)]

where:

PF = percentage of the pollutant partitioned todtmbustion gas

Estimates of the PF and/or the APCS RE can be lmsedher
EPA's default values or engineering judgement. EPdéfault
values for the APCS RE for metals, HCl,,GInd PM are described
in this section. EPA's default values for partitianof these
pollutants are described in section 9.0.

Guidelines for the use of engineering judgememstimate APCS
REs or PFs are described in section 9.4.
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8.1 APCS RE Default Values for Metals

EPA's default assumptions for APCS RE for metassaiown in
Table 8.1-1. The default values in the table areseovative
estimates of the removal efficiencies for metalBlRs, depending
on the volatility of the metal and the type of ARCS

The volatility of a metal depends on the tempemttire thermal
input, the chlorine content of the waste, and tlemiity and
concentration of the metal. Metals that do not vagoat
combustion zone temperatures are classified as/ttatile”. Such
metals typically enter the APCS in the form of Egarticles that
are removed relatively easily. Metals that vaporizthe
combustion zone and condense before entering tigSAde
classified as "volatile". Such metals typicallyamthe APCS in the
form of very fine, submicron particles that areheatinefficiently
removed in many APCSs. Metals that vaporize inctirabustion
zone and do not condense before entering the APE8assified as
"very volatile". Such metals enter the APCS infibren of a vapor
that is very inefficiently removed in many APCSs.

Typically, BIFs have combustion zone temperatuigh Bnough to
vaporize any hazardous metal at concentrationigurft to exceed
risk-based emission limits. For this reason, tfawleassumption is
that there are no nonvolatile metals. Tables 8ah8.1-3 are used
to determine whether metals are classified as t\@lar "very
volatile" depending on the temperature enteringdRES, the
thermal input, and whether the waste is chlorinated
nonchlorinated.

Table 8.1-1. Air Pollution Control Systems (APGBH Their
Conservatively Estimated Efficiencies for ContmdjiToxic Metals

(%)
APCS Metal Volatility
Nonvolatile Volatile Very Volatile

WS 40 30 20
VS-20 80 75 20
VS-60 87 75 40
ESP-1 90 75 0
ESP-2 92 80 0
ESP-4 95 80 0
WESP 90 85 40
FF 90 80 0
SD/FF 97 90 0
DS/FF 95 90 0
IWS 90 87 75

WS =Wet Scrubber including: Sieve Tray Tower, Pdckewer,
Bubble Cap Tower

VS-20 = Venturi Scrubber, ca. 20-30 in WASp

VS.60 =  Venturi Scrubber, ca. >60 in W.Sp

ESP-I = Electrostatic Precipitator; 1 stage

ESP-2 = Electrostatic Precipitator; 2 stage

ESP-4 = Electrostatic Precipitator; 4 stage

IWS = lonizing Wet Scrubber

DS = Dry Scrubber

FF = Fabric Filter (Baghouse)

SD = Spray Dryer (Wet/Dry Scrubber)
WESP = Wet Electrostatic Precipitator
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Table 8.1-2. Temperature (F) Entering APCS abadvielwmetals are classified as very volatile in castlwn of nonchlorinated wastes
Metal Thermal Input (MMBtu/ht)

Name Symbol 1 10 100 1000 10000
Arsenic As 320 280 240 200 160
Cadmium Cd 1040 940 860 780 720
Chromium Cr 2000 1760 1580 1420 1380
Beryllium Be 1680 1440 1240 1080 980
Antimony Sbh 680 600 540 480 420
Barium Ba 2240 1820 1540 1360 1240
Lead Pb 1280 1180 1080 1000 920
Mercury Hg 340 300 260 220 180
Silver Ag 1820 1640 1480 1340 1220
Thallium Tl 900 800 700 620 540

interpolation of thermal input is not allowed. IB4F fires between two ranges, the APCS temperatnder the higher thermal input must

be used.

Example: For a BIF firing 10-100 MMBtu/hr, Mercuis/considered very volatile at APCS temperaturesat260F and volatile at APCS

temperatures of 28¢ and below.

Table 8.1-3. Temperature (F) Entering APCS AbovadlV Metals Are Classified as Very Volatile In Consttion of Chlorinated Wastes

Metal Thermal Input (MMBtu/hr)

Name Symbol 1 10 100 1000 10000
Arsenic As 320 280 240 200 160
Cadmium Cd 1040 940 860 780 720
Chromium Cr >140 >140 >140 >140 >140
Beryllium Be 1680 1440 1240 1080 980
Antimony Sh 680 600 540 480 420
Barium Ba 2060 1840 1680 1540 1420
Lead Pb >140 >140 >140 >140 >140
Mercury Hg 340 300 260 220 180
Silver Ag 1080 940 840 740 660
Thallium Tl 900 800 700 620 540

Interpolation of thermal input is not allowed. I1B4F fires between
two ranges, the APCS temperature under the higleemal input
must be used.

Example: For a BIF firing 10-100 MMBtu/hr, Meny is
considered very volatile at APCS temperatures a6@eF and
volatile at APCS temperatures of 260 F and below.

A waste is considered chlorinated if chlorine isgant in
concentrations greater than 0.1 percent by welghhe EPA
guidance document "Guidance for Metals and Hydrdgjeloride
Controls for Hazardous Waste Incinerators, Volumef the
Hazardous Waste Incineration Guidance Series,'f{&)percent is
used for the chlorinated/nonchlorinated cutoff. ldoer, best
engineering judgement, based on examination of-pdale data
reported by Carroll et al. (2) on the effects obteachlorine content
on metals emissions, suggests that the 1 perctoff may not be
sufficiently conservative.

Tables 8.1-2 and 8.1-3 were compiled based onibguih

calculations. Metals are classified as very vadadi all temperatures

above the temperature at which the vapor presduheanetal is
greater than 10 percent of the vapor pressuradbatts in
emissions exceeding the most conservative riskebasgssions
limits.

except that cement kilns have a minimum HCI reme¥itiency of
83 percent. Because of the alkaline nature ofdlematerials in
cement kilns, most of the chlorine is convertedhtoride salts.
Thus, the minimum APCS RE for HCI for cement kiiss
independent of the APCS train.

Removal efficiency of Glfor most types of APCS is generally
minimal. Therefore, the default assumption for APRESfor C}, for
all APCSs is 0 percent. This is applicable to daF® including
cement kilns.

8.3 APCS RE Default Values for Ash

Default assumptions for APCS RE for PM are alsoashim Table
8.1-4. These figures are conservative estimat@&vbfemoval
efficiencies for different types of APCSs. They atentical to the
figures in the Nonvolatile APCS RE column for hairars metals
presented in Table 8.1-1 because the same cohettézhanisms
and collection efficiencies that apply to nonvd&athetals also
apply to PM.

Table 8.2-1. Air Pollution Control Systems (APG®H Their
conservatively Estimated Efficiencies for Removitgdrogen
Chloride (HCI) and Particulate Matter (PM) (%)

8.2 APCS RE Default Values for HCI and,Cl
Default assumptions for APCS RE for HCI in BIFs shewn in
Table 8.2-1. This table is identical to the colufmnother BIFs

APCD HCI

Cement kilns Other BIFs PM
WS 97 97 40
VS-20 97 97 80
VS-60 98 98 87
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ESP-1 83 0 90
ESP-2 83 0 92
ESP-4 83 0 95
WESP 83 70 90
FF 83 0 90
SD/FF 98 98 97
DS/FF 98 98 95
WS/IWS 99 99 95
IWS 99 99 90

WS = Wet Scrubber including: Sieve Tray Tower, RacKower,
Bubble Cap Tower

PS = Proprietary Wet Scrubber Design (A numberoppetary
wet scrubbers have come on the market in recems yleat are
highly efficient on both particulates and corrospases. Two such
units are offered by Calvert Environmental Equiptra. and by
Hydro-Sonic Systems, Inc.).

VS-20 = Venturi Scrubber, ca. 20-30 in WAh
VS-60 = Venturi Scrubber, ca. >60 in W.&p
ESP-1=  Electrostatic Precipitator; 1 stage
ESP-2 =  Electrostatic Precipitator; 2 stage
ESP-4 = Electrostatic Precipitator; 4 stage
IWS = lonizing Wet Scrubber

DS = Dry Scrubber

FF = Fabric Filter (Baghouse)

SD = Spray Dryer (Wet/Dry Scrubber)

8.4 References

1. U.S. Environmental Protection Agency. "GuidaoneMetals and
Hydrogen Chloride Controls for Hazardous Wastenlectors,"
Office of Solid Waste, Washington, D.C., August 998

2. Carroll, G.J., R.C. Thurnau, R.E. Maurnigham.\Waterland,
J.W. Lee, and D.J. Fournier. The Partitioning oftéliein Rotary
Kiln Incineration. Proceedings of the Third Intetinaal Conference
on New Frontiers for Hazardous Waste ManagemenitSNT
Document No. EPA/600/9-89/072, p. 555 (1989).

SECTION 9.0 Procedures For Determining Default éal&or
Partitioning Of Metals, Ash, And Total Chloride/©hihe

Pollutant partitioning factor estimates can conoerftwo sources:
default assumptions or engineering judgement. EB&fault
assumptions are discussed below for metals, HGla8d PM. The
default assumptions are used to conservativelyigirdue
partitioning factor for several types of BIFs. Emggring judgement-
based partitioning factor estimates are discugseddgtion 9.4.

9.1 Partitioning Default Value for Metals

To be conservative, the Department is assumingl®@ipercent of
each metal in each feed stream is partitionedd@timbustion gas.
Owners/operators may use this default value oppatable, site-
specific value developed following the general gliftes provided
in section 9.4.

9.2 Special Procedures for Chlorine, HCI, angd ClI

The Department has established the special proegguesented
below for chlorine because the emission limitskased on the
pollutants HCI and Glformed from chlorine fed to the combustor.
Therefore, the owner/operator must estimate th&aled emission

1. The default partitioning value for the fractiohchlorine in the
total feed streams that is partitioned to combustias is 100
percent. Owners/operators may use this defaulevaia
supportable, site-specific value developed follaypiihe general
guidelines provided in section 9.4.

2. To determine the partitioning of chlorine in t@mbustion gas to
HCI versus G, either use the default values below or use
supportable site-specific values developed follguime general
guidelines provided in section 9.4.

[ For BIFs excluding halogen acid furnaces (HAFs)hw total
feed stream chlorine/hydrogen rati6.95, the default partitioning
factor is 20 percent 180 percent HCI.

[0 For HAFs and for BIFs with a total feed streanmpeine/hydrogen
ratio >0.95, the default partitioning factor is 18€rcent Gl.

3. To determine the uncontrolled (i.e., prior tadagas APCS)
emission rate of HCI and £imultiply the feed rate of chlorine
times the partitioning factor for each pollutanhen, for HCI,
convert the chlorine emission rate to HCI by miiipg it by the
ratio of the molecular weight of HCI to the moleaulveight of ClI
(i.e., 36.5/35.5). No conversion is needed for Cl

9.3 Special Procedures for Ash

This section: (1) Explains why ash feed rate liraits not applicable
to cement and light-weight aggregate kilns; (2spres the default
partitioning values for ash; and (3) explains hovwednvert the 0.08
gr/dscf, corrected to 7%,0OPM emission limit to a PM emission
rate.

Waiver for Cement and Light-Weight Aggregate KilRsr cement
kilns and light-weight aggregate kilns, raw matefieed streams
contain the vast majority of the ash input, anéyaiicant amount
of the ash in the feed stream is entrained intkilneexhaust gas.
For these devices, the ash content of the hazawlaste stream is
expected to have a negligible effect on total aslsgions. For this
reason, there is no ash feed rate compliance fimitement kilns or
light-weight aggregate kilns. Nonetheless, ceménsland light-
weight aggregate kilns are required to initiallytifg that PM
emissions are not likely to exceed the PM limit] anbsequently,
certify through compliance testing that the PM timminot exceeded.
Default Partitioning Value for Ash. The default asgption for
partitioning of ash depends on the feed streamdfisiystem. There
are two methods by which materials may be fired BitFs:
Suspension-firing and bed-firing.

The suspension category includes atomized anddgmoepable
liquids and suspension-fired pulverized solids. @aault
partitioning assumption for materials fired by thaystems is that
100 percent of the ash partitions to the combugam

The bed-fired category consists principally of stokoilers and raw
materials (and in some cases containerized hazandaste) fed into
cement and light-weight aggregate kilns. The défaatitioning
assumption for materials fired on a bed is thag®ent of the ash
partitions to the combustion gas.

Converting the PM Concentration-Based StandardRMaviass
Emission Rate. The emission limit for BIFs is Ogd&liscf, corrected
to 7% @, unless a more stringent standard applies [eNeva
Source Performance Standard (NSPS) or a Stateasthnd
implemented under the State Implementation PlaR){STo

convert the 0.08 gr/dscf standard to a PM masssionisate:

1. Determine the flue gas Boncentration (percent by volume, dry)

rate of both HCI and and show that they do not exceed aIIowabIde flue gas flow rate (dry standard cubic feetrp'emte); and

levels.
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2. Calculate the allowable PM mass emission ratebliplying the
concentration-based PM emission standard timefiubgas flow
rate times a dilution correction factor equal @10, concentration
from step 1)/(21-7)].

9.4 Use of Engineering Judgement To Estimate Ranitity and
APCS RE Values

Engineering judgement may be used in place of EBgiservative
default assumptions to estimate partitioning an€8HRE values
provided that the engineering judgement is deféasibd properly
documented. To properly document engineering jucgenthe
owner/operator must keep a written record of alagptions and
calculations necessary to justify the APCS RE u$ae.
owner/operator must provide this record to the Btapent upon
request and must be prepared to defend the assunstind
calculations used.

If the engineering judgement is based on emisdiestig, the
testing will often document the emission rate pbHdutant relative
to the feed rate of that pollutant rather thanphsitioning factor or
APCS RE.

Examples of situations where the use of engineguidgement may
be supportable to estimate a partitioning fact®C& RE, or SRE
include:

[0 Using emissions testing data from the facilitgtpport an SRE,
even though the testing may not meet full QA/QCcpdures (e.g.,
triplicate test runs). The closer the test restdtsform with full
QA/QC procedures and the closer the operating tiongiduring
the test conform with the established operatinglitmms for the
facility, the more supportable the engineering prdgnt will be.

[0 Applying emissions testing data documenting an 8RBEne
metal, including nonhazardous surrogate metaladther less
volatile metal.

[0 Applying emissions testing data documenting an $Bi& one
facility to a similar facility.

[ Using APCS vendor guarantees of removal efficiency

9.5 Restrictions on Use of Test Data
The measurement of an SRE or an APCS RE may beetirby the
detection limits of the measurement techniquendfeémission of a
pollutant is undetectable, then the calculatio8RE or APCS RE
should be based on the lower limit of detectabikity SRE or
APCS RE of 100 percent is not acceptable.
Further, mass balance data of facility inputs, eiiss, and
products/residues may not be used to support diqairtg factor,
given the inherent uncertainties of such procediesitioning
factors other than the default values may be supgdrased on
engineering judgement, considering, for examplecgss
chemistry. Emissions test data may be used to suppo
engineering judgement-based SRE, which includds pattitioning
and APCS RE.

ME[lb Emitthed Metal Jz

r

9.5 References

1. Barton, R.G., W.D. Clark, and W.R. Seeker. ()9%@te of
Metals in Waste Combustion Systems". Combustioar®e and
Technology. 74, 1-6, p. 327

Section 10.0 Alternative Methodology For ImplemegtMetals
Controls

10.1 Applicability

This method for controlling metals emissions apgpteecement kilns
and other industrial furnaces operating under imtastatus that
recycle emission control residue back into the dam

10.2 Introduction

Under this method, cement kilns and other indudimaces that
recycle emission control residue back into thedaenmust comply
with a kiln dust concentration limit (i.e., a calted particulate
matter (PM) limit) for each metal, as well as lignitn the maximum
feedrates of each of the metals in: (1) pumpabtattmus waste;
and (2) all hazardous waste.

The following subsections describe how this mettowatontrolling
metals emissions is to be implemented:

[ Subsection 10.3 discusses the basis of the metbthe
assumptions upon which it is founded;

[0 Subsection 10.4 provides an overview of the imgetation of
the method;

[0 Subsection 10.5 is a step-by-step procedure fpkeimentation of
the method;

[ Subsection 10.6 describes the compliance procedaréhis
method; and

0 Appendix A describes the statistical calculatiand tests to be
used in the method.

10.3 Basis

The viability of this method depends on three fundatal
assumptions:

(1) Variations in the ratio of the metal concerntmatn the emitted
particulate to the metal concentration in the abéd kiln dust
(referred to as the enrichment factor or EF) for given metal at
any given facility will fall within a normal distoution that can be
experimentally determined.

(2) The metal concentrations in the collected Hilist can be
accurately and representatively measured (usincepoes
specified in "Test Methods for Evaluating Solid \téas
Physical/Chemical Methods" (SW-846), incorporatgadference
in 40 CFR 260.11).

(3) The facility will remain in compliance with tregplicable
particulate matter (PM) emission standard.

Given these assumptions. metal emissions candtededo the

measured concentrations in the collected kiln dyghe following
equation:

al/lo PM

pve (1B PM ) pye (B
hr Ib Dust

Where:
ME is the metal emitted;

DustMetal EE Ib EmittedMet
Ib Dust Metal/lb

Dust

j @

PME is the particulate matter emitted;
DMC is the metal concentration in the collectea kilist; and
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EF is the enrichment factor, which is the ratighe metal
concentration in the emitted particulate mattethemetal
concentration in the collected kiln dust.

This equation can be rearranged to calculate ammaniallowable
dust metal concentration limit (DMCL) by assumingrat-case
conditions that: metal

Ib Emitted Metal

Tier 11l Limit
Ib Dust Metal [

—

DMCL
( Ib Dust

Ib Emitted Metal

j PML (L PM jEF(
hr

The enrichment factor used in the above equatiost el

determined experimentally from a minimum of 104éstwhich

metal concentrations are measured in kiln dustséack samples

taken simultaneously. This approach provides agafignrichment

factors that can be inserted into a statisticatifigtion (t-
distribution) to determine Bk, and Ekgy, ERys, is the value at

Ib Dust Metal

/ 1b PM
/' 1b Dust

which there is a 95% confidence level that theatmmient factor is
below this value at any given time. Similarly, &is the value at
which there is a 99% confidence level that theatmmient factor is
below this value at any given time. &fis used to calculate the
"violation" dust metal concentration limit (DMGQ)L

Ib Emitted Metal

Tier 1l Limit (

hr

Ib Dust Metal _
Ib Dust

DMCL [

Ib Emitted Metal

©)

Ib PM
PML [Tj EF 95% [

If the kiln dust metal concentration is just abdvis "violation"

limit, and the PM emissions are at the PM emissiionis, there is a
5% chance that the metal emissions are above #rdITlimit. In
such a case, the facility would be in violatiortted metals standard.
To provide a margin of safety, a second, more awasige kiln dust
metal concentration limit is also used. This "conative" dust

metal concentration limit (DMCJ) is calculated using a "safe"

Ib Dust Metal

/'1b PM
/ 1b Dust

If EFgg, IS NOt greater than two times the value ofdzfthe "safe"
enrichment factor can be calculated using Equation
SEF > Efggy,  (4b)

In cases where the enrichment factor cannot berdited because
the kiln dust metal concentration is nondetectabike,'safe"

enrichment factor (SEF). If Bk, is greater than two times the value enrichment factor is as follows:

of ERyse, the "safe" enrichment factor can be calculatéagus
Equation 4a:

SEF > 2 Ekyy, (42) Q02

SEF =100 (4c)

For all cases, the "conservative" dust metal conagan limit is
calculated using the following equation:

. L Ib Emitted Metal
Tier 11l Limit
DML [ Ib Dust Metal j_ hr 5
C - N
Ib Dust PML Ib PM <F Ib Emitted Metal [/ Ib PM
hr Ib Dust Metal [/ Ib Dust

If the kiln dust metal concentration at a facilgyjust above the
"conservative" limit based on that "safe" enrichtrfactor provided
in Equation 4a, and the PM emissions are at theePidsions limit,
there is a 5% chance that the metal emissionsbaneezone-half the
Tier 1l limit. If the kiln dust metal concentratioat the facility is
just above the "conservative" limit based on tre#ésenrichment
factor provided in Equation 4b, and the PM emissiare at the PM
emissions limit, there is a 1% chance that the Ineggssions are
above the Tier lll limit. In either case, the fagilwould be
unacceptably close to a violation. If this situataccurs more than
5% of the time, the facility would be required &run the series of
10 tests to determine the enrichment factor. Tadathos expense.
the facility would be advised to reduce its mefaéxirates or to take
other appropriate measures to maintain its kilrt chetal
concentrations in compliance with the "conservdtigst metal
concentration limits.
In cases where the enrichment factor cannot berdieted because
the kiln dust metal concentration is nondetectadoe, thus no Edsy,
exists, the "violation" dust metal concentratianitiis set at ten
times the "conservative" limit:

DMCL, =10 X DMCL,  (6)

266 -

10.4 Overview

The flowchart for implementing the method is shawifrigure 10.4-
1. The general procedure is as follows:

[ Follow the certification of precompliance procesidescribed in
subsection 10.6 (to comply with 40 CFR 266.103(b)).

[0 For each metal of concern, perform a series tf tesestablish the
relationship (enrichment factor) between the cotregion of
emitted metal and the metal concentration in thiecied kiln dust.
0 Use the demonstrated enrichment factor, in contloimavith the
Tier 11l (or Tier II) metal emission limit and theost stringent
applicable particulate emission limit, to calculdte "violation" and
"conservative" dust metal concentration limits.llinie this
information with the certification of compliancedar 266.103(c).
[0 Perform daily and/or weekly monitoring of the cernkiln dust
metal concentration to ensure (with appropriate @2y that the
metal concentration does not exceed either limit.

If the cement kiln dust metal concentration exisethe
"conservative" limit more than 5% of the time (j.@ore than three
failures in last 60 tests), the series of testet@rmine the
enrichment factor must be repeated.

- If the cement kiln dust metal concentration exisethe
"violation" limit, a violation has occurred.
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[0 Perform quarterly tests to verify that the enrieimtfactor has not
increased significantly. If the enrichment factastincreased, the

series of tests to determine the enrichment fantgt be repeated.

Compliance Implementation Flow Chart

Tier 1l
Emission Limit

Fig. 10.4-1
Precompliance Test Plan
See figure 2 ’—‘
A Statistical Test to Determine if

Waste Analysis Plan

Time Avaible Before Fail Emissions

Certification of
compliance is Due?

Test to Determine Enrichment

- 3 out of 1st 5 tests of
Compliance Limits

Enrichment Factor Has Increasef

Factor
Increased

‘ ‘ Pass Emissions
Yes No Not Increased | Quarterly
l Notify Director Up to 720 Wastg- Enrichment
Burning Hours Allowed to Certification Set Factor
Obtain Time Submit Revised Certification "Conservative" and Verification
May Retest Extension or Food Rate Limits R(_educ_ed by| "iolation" Kiln Dust Tests
Stop Burning 50% for Metal in Violation Concentration Limits
Violation of IS f
Standards Yes g
| ¢
More than 3 failures in last] No
R
60 Tests? No
Yes No
| | )
Exceed Violation Kiln Dust Quarterly Test Due? Yes

Concentration Limit?

Daily &/or Weekly Kiln dust
Monitoring for continued

Compliance

Now Pass
Still Exceed

e

Y

Optional Analysis of Spare Sample
to Statistically Verify Limit Exceeded™®*——— Yes

Exceed Conservative)

Kiln Dust No

Concentration?

10.5 Implementation Procedures

A step-by-step description for implementing the moetis provided
below:

(1) Prepare initial limits and test plans.

[ Determine the Tier Il metal emission limit. Theelll metal
emission limit may also be used (see 266.106).

[ Determine the applicable PM emission standards $tzindard is
the most stringent particulate emission standaatigpplies to the
facility. A facility may elect to restrict itselbtan even more
stringent self-imposed PM emission standard, paetty if the
facility finds that it is easier to control partlate emissions than to
reduce the kiln dust concentration of a certainaingee., lead).

[ Determine which metals need to be monitored @lehazardous
metals for which Tier 11l emission limits are lowgran PM
emission limits-assuming PM is pure metal).

[ Follow the compliance procedures described in Sctisn 10.6.
[ Follow the guidelines described in SW-846 for mémy test
plans and waste analysis plans for the followirsste

- Compliance tests to determine limits on metatifates in
pumpable hazardous wastes and in all hazardoussv@st well as
to determine other compliance parameters);

- Initial tests to determine enrichment factors;

- Quarterly tests to verify enrichment factors;

- Analysis of hazardous waste feedstreams; and

- Daily and/or weekly monitoring of kiln dust foortinuing
compliance.

(2) Conduct tests to determine the enrichment facto

[ These tests must be conducted within a 14-dapgeNo more
than two tests may be conducted in any single lfi#lye tests are
not completed within a 14-day period, they mustdpeated.

[ Simultaneous stack samples and kiln dust sampliss Ioe taken.
- Stack sampling must be conducted with the ma@tipetals train
according to procedures provided in section 10igfMethods
Manual.

- Kiln dust sampling must be conducted as follows:

- Follow the sampling and analytical proceduresdbed in SW-
846 and the waste analysis plan as they pertatretoondition and
accessibility of the dust.

- Samples should be representative of the lastd&$Rbric Filter
in the APCS series.

[ The feedrates of hazardous metals in all pumgedstardous
waste streams and in all hazardous waste streastsb@unonitored
during these tests. It is recommended (but notiredthat the
feedrates of hazardous metals in all feedstreasoste monitored.
[ At least ten single (noncomposited) runs are reguiluring the
tests.
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- The facility must follow a normal schedule ofrkidlust
recharging for all of the tests.

- Three of the first five tests must be compliatests in
conformance with 266.103(c); i.e., they must bedusedetermine
maximum allowable feedrates of metals in pumpablmtdous
wastes. and in all hazardous wastes, as well dstewsmine other
compliance limits (see 266.103(c)(1)).

- The remaindar of the tests need not be condustddr full
compliance test conditions; however, the facilitysnoperate at its
compliance test production rate, and it must bazrahdous waste
during these tests such that the feedrate of eatal fior pumpable
and total hazardous wastes is at least 25% oftirdte during
compliance testing. If these criteria, and thoseused below, are
not met for any parameter during a test, then eftietest is not
valid for determining enrichment factors under thisthod, or the
compliance limits for that parameter must be e&hbd based on
these test conditions rather than on the compliggsteconditions.

[ Verify that compliance emission limits are not exded.

- Metal emissions must not exceed Tier Il (or Tigdimits.

- PM emissions must not exceed the most stringespplicable
PM standards (or an optional self-imposed partteudtandard).

[ The facility must generate normal, marketable pobdising
normal raw materials and fuels under normal opegatbnditions
(for parameters other than those specified undentkethod) when
these tests are conducted.

[0 Chromium must be treated as a special case:

- The enrichment factor for total chromium is cédted in the
same way as the enrichment factor for other métals the
enrichment factor is the ratio of the concentratibiotal chromium
in the emitted particulate matter to the conceiunadf total
chromium in the collected kiln dust).

- The enrichment factor for hexavalent chromiummi{@asured) is
defined as the ratio of the concentration of hebentachromium in
the emitted particulate matter to the concentratitotal chromium
in the collected kiln dust.

(3) Use the enrichment factors measured in Stepd2termine
EFgs9 ERgy and SEF.

[ Calculate Ebsy, and Ekgy, according to the t-distribution as
described in Appendix A

[ Calculate SEF by

- Equation 4a if Efzy is determinable and if By, is greater than
two times Eksg,

- Equation 4b if Ebsy, is determinable and if By, is not greater
than two times Edzo.

- Equation 4c if Ebse is not determinable.

The facility may choose to set an even more coasiee/ SEF to
give itself a larger margin of safety between thanpwhere
corrective action is necessary and the point whefielation occurs.
(4) Prepare certification of compliance.

[ Calculate the "conservative" dust metal conceiotidimit
(DMCL,) using Equation 5.

- Chromium is treated as a special case. The "coatbee" kiln
dust chromium concentration limit is set for tatatomium, not for
hexavalent chromium. The limit for total chromiunushbe
calculated using the Tier Ill (or Tier II) metatit for hexavalent
chromium.

- If the stack samples described in Step 2 werby/aed for
hexavalent chromium, the SEF based on the hexawaieomium

enrichment factors (as defined in Step 2) mustdeel in this
calculation.

- If the stack samples were not analyzed for hdeava
chromium, then the SEF based on the total chronginrithment
factor must be used in this calculation.

[ Calculate the "violation" dust metal concentrationit (DMCL )
using Equation 3 if Efge is determinable, or using Equation 6 if
EFgs0, is not determinable.

- Chromium is treated as a special case. The "tolakiln dust
chromium concentration limit is set for total chiom, not for
hexavalent chromium. The limit for total chromiunusghbe
calculated using the Tier Ill (or Tier II) metatit for hexavalent
chromium.

- If the stack samples taken in Step 2 were andljae
hexavalent chromium, the By, based on the hexavalent chromium
enrichment factor (as defined in Step 2) shoulddes in this
calculation.

- If the stack samples were not analyzed for hdeava

chromium, the Efzo, based on the total chromium enrichment factor

must be used in this calculation.

[0 Submit certification of compliance.

[ Steps 2-4 must be repeated for recertificatiorichvis required
once every 3 years (see 266.103(d)).

(5) Monitor metal concentrations in kiln dust fantinuing
compliance, and maintain compliance with all coipdie limits for
the duration of interim status.

[ Metals to be monitored during compliance testirgclassified as
either "critical" or "noncritical" metals.

- All metals must initially be classified as "ccdél" metals and be
monitored on a daily basis.

- A'critical" metal may be reclassified as a "notical" metal if
its concentration in the kiln dust remains belowalof its
"conservative" kiln dust metal concentration lifisit 30 consecutive
daily samples. "Noncritical* metals must be morétbon a weekly
basis.

- A"noncritical" metal must be reclassified ascatical" metal if
its concentration in the kiln dust is above 10%®fconservative"
kiln dust metal concentration limit for any singlaily or weekly
sample.

[ Noncompliance with the sampling and analysis seleed
prescribed by this method is a violation of theafgtontrols under
266.103.

[ Follow the sampling, compositing, and analyticalgedures
described in this method and in SW-846 as theajeto the
condition and accessibility of the kiln dust.

[ Follow the same procedures and sample at the lssakons as
were used for kiln dust samples collected to detesrihe
enrichment factors (as discussed in Step 2).

[ Samples must be collected at least once everyghand a daily
composite must be prepared according to SW-846egroes.

- At least one composite sample is required. Taisge is
referred to as the "required" sample.

- For QA/QC purposes, a facility may elect to coievo or more
additional samples. These samples are referresl to a

the "spare” samples. These additional samples neustllected
over the same time period and according to the sgowedures as
those used for the "required" sample.

- Samples for “critical" metals must be daily corsipes.
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- Samples for "noncritical” metals must be weeldynposites.
These samples can be composites of the original84¢amples, or
they can be composites of daily composite samples.

0 Analyze the "required” sample to determine theceotration of
each metal.

- This analysis must be completed within 48 hoditthe close of
the sampling period. Failure to meet this scheduseviolation of
the metals standards of 266.103.

[ If the "conservative" kiln dust metal concentratlonit is
exceeded for any metal, refer to Step 8.

0 If the "conservative" kiln dust metal concentratlonit is not
exceeded, continue with the daily or weekly momitgStep 5) for
the duration of interim status.

[0 Conduct quarterly enrichment factor verificatiests, as
described in Step 6.

(6) Conduct quarterly enrichment factor verificati@sts.

[ After certification of compliance with the metakandards, a
facility must conduct quarterly enrichment facterification tests
every three months for the duration of interimutafrhe first
quarterly test must be completed within three memuthcertification
(or recertification). Each subsequent quarterly nasst be
completed within three months of the preceding tubrtest.
Failure to meet this schedule is a violation.

[ Simultaneous stack samples and kiln dust sampliss e
collected.

[ Follow the same procedures and sample at the lssakons as
were used for kiln dust samples and stack sampléscted to
determine the enrichment factors (as discussetein 5.

[ At least three single (noncomposited) runs areired. These
tests need not be conducted under the operatirdjtio s of the
initial compliance test; however, the facility magterate under the
following conditions:

- It must operate at compliance test productioe.rat

- It must burn hazardous waste during the test fanthe 2-day
period immediately preceding the test, such thafeledrate of each
metal for pumpable and total hazardous wastes stoofsat least
25% of the operating limits established duringabmpliance test.
- It must remain in compliance with all compliargarameters
(see 266.103(c)(1)).

- It must follow a normal schedule of kiln dusthacging.

- It must generate normal marketable product frammal raw
materials during the tests.

(7) Conduct a statistical test to determine iféheichment factors
measured in the quarterly verification tests hawedased
significantly from the enrichment factors deterndirie the tests
conducted in Step 2. The enrichment factors hasteased
significantly if all three of the following criteaiare met:

[0 By applying the t-test described in Appendix Aisitletermined
that the enrichment factors measured in the guatests are not
taken from the same population as the enrichmeiris measured
in the Step 2 tests;

[ The ERsg, calculated for the combined data sets (i.e., tretgrly
test data and the original Step 2 test data) acuptd the t-
distribution (described in Appendix A) is more thEdP6 higher

If the enrichment factors have increased signifigathe tests to
determine the enrichment factors must be repeatéer to Step 11).
If the enrichment factors have not increased sicanitly, continue
to use the kiln dust metal concentration limitsdzhen the
enrichment factors previously measured in Stem@,cantinue with
the daily and/or weekly monitoring described inSte

(8) If the "conservative" kiln dust metal concetitra limit was
exceeded for any metal in any single analysis ®f'taquired" kiln
dust sample, the "spare" samples correspondirtgeteame period
may be analyzed to determine if the exceedancaluaso a
sampling or analysis error.

[ If no "spare" samples were taken, refer to Step 9.

[ If the average of all the samples for a given @myweek, as
applicable) (including the "required" sample ane ‘tspare”
samples) does not exceed the "conservative" kit ohetal
concentration limit, no corrective measures aregsgary; continue
with the daily and/or weekly monitoring as desctilie Step 5.

[ If the average of all the samples for a given @myweek, as
applicable) exceeds the "conservative" kiln dustaimeoncentration
limit, but the average of the "spare” samples isvae¢he
"conservative" kiln dust metal concentration linaipply the Q-test,
described in Appendix A, to determine whether tiegtiired"
sample concentration can be judged as an outlier.

- If the "required" sample concentration is judgedoutlier,no
corrective measures are necessary; continue watdaiy and/or
weekly monitoring described in Step 5.

- If the "required” sample concentration is notgad an outlier,
refer to Step 9.

(9) Determine if the "violation" kiln dust metal mgentration has
been exceeded based on either the average oéaathples
collected during the 24-hour period in questionif discarding an
outlier can be statistically justified by the Qttdescribed in
Appendix A, on the average of the remaining samples

0 If the "violation" kiln dust metal concentratiomit has been
exceeded, a violation of the metals controls u2éé:103(c) has
occurred. Notify the Department that a violatios lbacurred.
Hazardous waste may be burned for testing purgosep to 720
operating hours to support a revised certificabibnompliance.
Note that the Department may grant an extensigheohours of
hazardous waste burning under 266.103(c)(7) iftamtdil burning
time is needed to support a revised certificatmmréasons beyond
the control of the owner or operator. Until a red<ertification of
compliance is submitted to the Department, therfgtedf the
metals in violation in total and pumpable hazardeaste feeds is
limited to 50% of the previous compliance test tani

0 If the "violation" kiln dust metal concentratioasinot been
exceeded:

- If the exceedance occurred in a daily compositepde, refer to
Step 10.

- If the exceedance occurred in a weekly compasiteple, refer
to Step 11.

(10) Determine if the "conservative" kiln dust metancentration
limit has been exceeded more than three timeseitetit 60 days.
[ If not, log this exceedance and continue withdhiy and/or

than the Ebsy, based on the enrichment factors previously medsureweekly monitoring (Step 5).

in Step 2; and

[ The highest measured kiln dust metal concentratioarded in
the previous quarter is more than 10% of the "tiole kiln dust
concentration limit that would be calculated frame tombined
EFos0

[ If so, the tests to determine the enrichment faataust be
repeated (refer to Step 11).

[ This determination is made separately for eactaimnigor
example,

- Three exceedances for each of the ten hazardetadsnare
allowed within any 60-day period.
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- Four exceedances of any single metal in any §Jpd&dod is
not allowed.

[ This determination should be made daily, beginminghe first
day of daily monitoring. For example, if four exdeaces of any
single metal occur in the first four days of daitpnitoring, do not

wait until the end of the 60-day period; refer inttiagely to Step 11.

(11) The tests to determine the enrichment faciestrbe repeated
if: (1) More than three exceedances of the "coratam” kiln dust
metal concentration limit occur within any 60 conigiéve daily
samples; (2) an excursion of the "conservatival gilst metal
concentration limit occurs in any weekly sample(3)ra quarterly
test indicates that the enrichment factors havesarsed
significantly.

[ The facility must notify the Department if thegsts must be
repeated.

[ The facility has up to 720 hazardous-waste-burhingrs to
redetermine the enrichment factors for the metahetals in
question and to recertify (beginning with a rettorStep 2). During
this period, the facility must reduce the feed dftthe metal in
violation by 50%. If the facility has not complettrgk recertification
process within this period, it must stop burningbtain an
extension. Hazardous waste burning may resumevamy the
recertification process (ending with Step 4) hasnbeompleted.

0 Meanwhile, the facility must continue with dailifrkdust metals
monitoring (Step 5) and must remain in compliandé the
"violation" kiln dust metal concentration limitstEp 9).

10.6 Precompliance Procedures

Cement kilns and other industrial furnaces thayelecemission
control residue back into the furnace must comgt ¥he same
certification schedules and procedures (with thedgceptions
described below) that apply to other boilers amtligtrial furnaces.
These schedules and procedures, as set forth ih@H6equire no
later than the effective date of the rule, eaclifasubmit a
certification which establishes precompliance laridr a number of
compliance parameters (see 266.103(b)(3)), ancetwdt facility
immediately begin to operate under these limits.

These precompliance limits must ensure that intstatus
emissions limits for hazardous metals, particutaétter, HCI, and
Cl, are not likely to be exceeded. Determination efvhlues of the
precompliance limits must be made based on eiftyezdnservative
default assumptions provided in this Methods Manoia(2)
engineering judgement.

The flowchart for implementing the precomplianceqadures is
shown in Figure 10.6-1. The step-by-step precompéa
implementation procedure is described below. Tleegmnpliance
implementation procedures and numbering schemsimikar to
those used for the compliance procedures descirb®dbsection
10.5.

(1) Prepare initial limits and test plans.

[ Determine the Tier Il metal emission limit. Theelll metal
emission limit may also be used (see 40 CFR 266.106

[ Determine the applicable PM emission standards $taindard is
the most stringent particulate emission standatigpplies to the
facility. A facility may elect to restrict itselbtan even more
stringent self-imposed PM emission standard, paetty if the
facility finds that it is easier to control partlate emissions than to
reduce the kiln dust concentration of a certainaingee., lead).

[ Determine which metals need to be monitored @lehazardous
metals for which Tier 1ll emission limits are lowgran PM
emission limits, assuming PM is pure metal).

[ Follow the procedures described in SW-846 for arieyy waste
analysis plans for the following tasks:

- Analysis of hazardous waste feedstreams.

- Daily and/or weekly monitoring of kiln dust comteations for
continuing compliance.

(2) Determine the "safe" enrichment factor for prapliance. In
this context, the "safe" enrichment factor is assaatively high
estimate of the enrichment factor (the ratio ofehdtted metal
concentration to the metal concentration in théectéd kiln dust).
The "safe" enrichment factor must be calculatethfeither
conservative default values, or engineering judgmen

[ Conservative default values for the "safe" enriehtifactor are as
follows:

- SEF =10 for all hazardous metals except mercir = 10 for
antimony, arsenic, barium, beryllium, cadmium, chiem, lead,
silver, and thallium.

- SEF =100 for mercury.

0 Engineering judgement may be used in place ofawatve
default assumptions provided that the engineetidgrnent is
defensible and properly documented. The facilitystikeep a
written record of all assumptions and calculatinasessary to
justify the SEF. The facility must provide this oed to the
Department upon request and must be prepared ¢odi¢tiese
assumptions and calculations.

Examples of situations where the use of enginegudgment is
appropriate include:

- Use of data from precompliance tests;

- Use of data from previous compliance tests; and

- Use of data from similar facilities.

(3) This step does not apply to precompliance piores.

(4) Prepare certification of precompliance.

[ Calculate the "conservative" dust metal conceiotidimit
(DMCL,) using Equation 5.

[0 Submit certification of precompliance. This ceéctition must
include precompliance limits for all compliance gaeters that
apply to other boilers and industrial furnaces (tleose that do not
recycle emission control residue back into thedas) as listed in
266.103(b)(3), except that it is not necessaryet@secompliance
limits on maximum feedrate of each hazardous nietall
combined feedstreams.

[0 Furnaces that recycle collected PM back into tieéce (and that
elect to comply with this method (see 266.103(¢}ij3)are subject
to a special precompliance parameter, however. Tingst establish
precompliance limits on the maximum concentratibaach
hazardous metal in collected kiln dust. (which nhesset according
to the procedures described above).

(5) Monitor metal concentration in kiln dust forntimuing
compliance, and maintain compliance with all prepbamce limits
until certification of compliance has been subniitte

[ Metals to be monitored during precompliance tgstire classified
as either "critical” or "noncritical" metals.

- All metals must initially be classified as "ccdél" metals and be
monitored on a daily basis.

- A'critical" metal may be reclassified as a "notical" metal if
its concentration in the kiln dust remains belowalof its
"conservative" kiln dust metal concentration lifisit 30 consecutive
daily samples. "Noncritical* metals must be morétbon a weekly
basis, at a minimum.

- A"noncritical" metal must be reclassified ascatical" metal if
its concentration in the kiln dust is above 10%t®fconservative"
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kiln dust metal concentration limit for any singlaily or weekly
sample.

[ 1t is a violation if the facility fails to analyz&e kiln dust for any
“critical” metal on any single day or for any "naitical” metal
during any single week, when hazardous waste isdolir

[ Follow the sampling, compositing, and analyticalgedures
described in this method and in SW-846 as theajeto the
condition and accessibility of the kiln dust.

[ Samples must be collected at least once everyghand a daily
composite prepared according to SW-846 procedures.

- At least one composite sample is required. Taisge is
referred to as the "required" sample.

- For QA/QC purposes, a facility may elect to coievo or more
additional samples. These samples are referresl tived'spare”
samples. These additional samples must be collestedthe same
time period and according to the same procedur#ésoas used for
the "required" sample.

- Samples for “critical" metals must be daily corsipes.

- Samples for "noncritical” metals must be weeldynposites, at
a minimum. These samples can be composites ofriji@a 8-hour
samples, or they can be composites of daily cortgpgaimples.

0 Analyze the "required” sample to determine theceotration of
each metal.

- This analysis must be completed within 48 hodithe close of
the sampling period. Failure to meet this scheduseviolation.

[ If the "conservative" kiln dust metal concentratlonit is
exceeded for any metal, refer to Step 8.

0 If the "conservative" kiln dust metal concentratlonit is not
exceeded, continue with the daily and/or weekly itaoimg (Step
(5) for the duration of interim status.

(6) This step does not apply to precompliance piores.

(7) This step does not apply to precompliance piores.

(8) If the "conservative" kiln dust metal concetitra limit was
exceeded for any metal in any single analysis @f'taquired" kiln
dust sample, the "spare" samples correspondirtgeteame period
may be analyzed to determine if the exceedanceddala sampling
or analysis error.

[ If no "spare" samples were taken, refer to Step 9.

[ If the average of all the samples for a given @myweek, as
applicable) (including the "required" sample ane ‘tspare”
samples) does not exceed the "conservative" kit chetal
concentration limit, no corrective measures areggary; continue
with the daily and/or weekly monitoring as descitilire Step 5.

[ If the average of all the samples for a given @myweek, as
applicable) exceeds the "conservative" kiln dudtaimeoncentration
limit. but the average of the "spare” samples isva¢he
"conservative" kiln dust metal concentration linaipply the Q-test,
described in Appendix A, to determine whether tregtiired"
sample concentration can be judged as an outlier.

- If the "required" sample concentration is judgedoutlier. no
corrective measures are necessary; continue watdaiy and/or
weekly monitoring described in Step 5.

- If the "required” sample concentration is notgad an outlier,
refer to Step 10.

(9) This step does not apply to precompliance piores.

(10) Determine if the "conservative" kiln dust metancentration
limit has been exceeded more than three timeseitetit 60 days.

[ If not, log this exceedance and continue withdhiy and/or
weekly monitoring (Step 5).

[ If so, the tests to determine the enrichment faataust be
repeated (refer to Step 11).

[ This determination is made separately for eachalyfetr example:
- Three exceedances for each of the ten hazardetadsnare
allowed within any 60-day period.

- Four exceedances of any single metal in any §Jpd&dod is
not allowed.

[ This determination should be made daily, beginminghe first
day of daily monitoring. For example, if four exdeaces of any
single metal occur in the first four days of daitpnitoring, do not
wait until the end of the 60-day period; refer intiaely to Step 11.
(11) A revised certification of precompliance mbstsubmitted to
the Department (or certification of compliance mustsubmitted)
if: (1) More than three exceedances of the "coratam” kiln dust
metal concentration limit occur within any 60 conigéve daily
samples; or (2) an exceedance of the "conservdtilretiust metal
concentration limit occurs in any weekly sample.

[ The facility must notify the Department if a restscertification of
precompliance must be submitted.

[ The facility has up to 720 waste-burning hoursubmit a
certification of compliance or a revised certifioat of
precompliance. During this period, the feed ratthefmetal in
violation must be reduced by 50%. In the caserelsed
certification of precompliance, engineering judgabtraust be used
to ensure that the "conservative" kiln dust metaioentration will
not be exceeded. Examples of how this goal migl#dosemplished
include:

- Changing equipment or operating procedures toaedhe kiln
dust metal concentration;

Changing equipment or operating procedures, ogusiore detailed
engineering judgement, to decrease the estimateda8é thus
increase the "conservative" kiln dust metal conegian limit;

- Increasing the "conservative" kiln dust metal @amtration limit
by imposing a stricter PM emissions standard; or

- Increasing the "conservative" kiln dust metal @amtration limit
by performing a more detailed risk assessmentd@ase the metal
emission limits.

[0 Meanwhile, the facility must continue with dailifrkdust metals
monitoring (Step 5)
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Precompliance Iimplementation Chart
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Appendix A to Appendix IX

A.1 Determination of Enrichment Factor r
After at least 10 initial emissions tests are penfed, an enrichment _
factor for each metal must be determined. At thi @dnfidence 2 ( EF - EF )2
level, the enrichment factor, Bys, is based on the test results and i=1

Precompliance Kiln Ha
Diust © oncentrati otf

is statistically determined so there is only a 3%rce that the o= (3)

enrichment factor at any given time will be largfean Ekse, n
Similarly, at the 99% confidence level, the enrieminfactor, Ebyy,
is statistically determined so there is only a #arce that the

enrichment factor at any given time will be largfean Ekg, |

For a large number of samples (n > 30)qdzfts based on a normal  For a 95% confidence level, is8 equal to 1.645.

distribution, and is equal to:

EF95%: EF + 420 (1)
where:
n

Y. EF;

Tz:% (2),

For a small number of samples (n < 30)odfts based on the t -
distribution and is equal to:

EF95%: EF + E S (4)
where the standard deviation, S, is defined as:
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t. is a function of the number of samples and thdidence level

that is desired. It increases in value as the sasipé decreases and
the confidence level increases. The 95% confidéna is used in
this method to calculate the "violation" kiln dusétal concentration
limit; and the 99% confidence level is sometimesdu® calculate
the "conservative" kiln dust metal concentrationiti Values of ¢

are shown in table A-1 for various degrees of fomeddegrees of
freedom = sample size-1) at the 95% and 99% camfieléevels. As
the sample size approaches infinity, the normatfidigtion is
approached.

A.2 Comparison of Enrichment Factor Groups

To determine if the enrichment factors measuratiémuarterly
tests are significantly different from the enrichmhéactors
determined in the initial Step 2 tests, the t-igstsed. In this test,
the value teas

is compared tao.f; at the desired confidence level. The 95%
confidence level is used in this method. Valueg,pfire shown in
table A-1 for various degrees of freedom (degrédseedom 1 +

n, - 2) at the 95% and 99% confidence levels,Jfds greater then
terit» it can be concluded with 95% confidence thattthegroups are
not from the same population.

A.3 Rejection of Data
If the concentration of any hazardous metal in"tequired” kiln
dust sample exceeds the kiln dust metal concemtréthit, the
"spare" samples are analyzed. If the average afahwined
"required" and "spare" values is still above tineitlj a statistical test
is used to decide if the upper value can be rejecte
The "Q-test" is used to determine if a data poamt be rejected. The
difference between the questionable result angkitghbor is
divided by the spread of the entire data set. €balting ratio,
Qmeas IS then compared with rejection values that aitecal for a
particular degree of confidence, wherg.gis:

_ DMChighest - DMChrext highest
Omeas—

DMChighest - DMCjowest

The 90% confidence level for data rejection is ugettis method.
Table A-2 provides the values of,Qat the 90% confidence level. If
QmeasiS larger than g, the data point can be discarded. Only one
data point from a sample group can be rejectedjubis method.

®)

Table A-2.-Critical Values for Use in the Q-Test

n chit
3 0.94
Table A-1.-T-Distribution 4 0.76
n-lorn+n-2 tos tog 5 0.64
1 6.31 31.82 6 0.56
2 2.92 | 6.96 7 051
3 2.35 | 454 8 0.47
4 2.13 | 3.75 9 0.44
5 2.02 3.36 10 0.41
6 1.94 3.14
7 1.90 | 3.00 Appendix X - Guideline on Air Quality Models
8 1.86 2.90 [Removed 12/93]
9 1.83 2.82
10 1.81 2.76 Appendix Xl - Lead-Bearing Materials That May be
11 1.80 2.72 Processed in Exempt Lead Smelters
12 1.78 2.68 A. Exempt Lead-Bearing Materials When Generate@riginally
13 1.77 2 65 Produced By Lead-Associated Industhies
14 1.76 262 Acid dump/fill solids
15 175 | 2.60 Sump mud
16 175 > 58 Ma}terllals from laboratory analyses
Acid filters
17 174 2.57 Baghouse bags
18 1.73 2.55 Clothing (e.g., coveralls, aprons, shoes, hatseglp
19 1.73 2.54 Sweepings
20 1.72 2.53 Air filter bags and cartridges
25 1.71 2.48 Respiratory cartridge filters
30 1.70 2.46 Shop abrasives
40 1.68 2.42 Stacking boards
60 1.67 2.39 Waste shipping containers (e.g., cartons,
120 1.66 2.36 bags, drums, cardboard)
Paper hand towels
Wiping rags and sponges
o= [(nl-l) 12+ (n2-1) S5° J vz (g Contaminated pallets
n+ nz-2 Water treatment sludges, filter cakes, residues satids
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Appendix XIlI - Mercury-Bearing Wastes that may be Processed in Exempt Mercury Recoverable Units

Emission control dusts, sludges, filter cakes,
residues, and solids from lead-associated
industries (e.g., KO69 and D008 wastes)
Spent grids, posts, and separators
Spent batteries
Lead oxide and lead oxide residues
Lead plates and groups
Spent battery cases, covers, and vents
Pasting belts
Water filter media
Cheesecloth from pasting rollers
Pasting additive bags
Asphalt paving materials
1L ead-associated industries are lead smelters, &ad-battery
manufacturing, and lead chemical manufacturingj. (e.
manufacturing of lead oxide or other lead compoynds
B. Exempt Lead-Bearing Materials When Generate@riginally
Produced By Any Industry
Charging jumpers and clips
Platen abrasive
Fluff from lead wire and cable casings
Lead-based pigments and compounding pigment dust

Appendix XII - Nickel or Chromium-Bearing
Materials that may be Processed in Exempt Nickel-
Chromium Recovery Furnaces

A. Exempt Nickel or Chromium-Bearing Materials wh@&enerated
by Manufacturers or Users of Nickel, Chromium, raml
Baghouse bags

Raney nickel catalyst

Floor sweepings

Air filters

Electroplating bath filters

Wastewater filter media

Wood pallets

Disposable clothing (coveralls, aprons, hats, dodes)
Laboratory samples and spent chemicals

Shipping containers and plastic liners from corgesror

vehicles used to transport nickel or chromiumtaiing wastes
Respirator cartridge filters
Paper hand towels
B. Exempt Nickel or Chromium-Bearing Materials wheanerated
by Any Industry
Electroplating wastewater treatment sludges (FO06)
Nickel and/or chromium-containing solutions
Nickel, chromium, and iron catalysts
Nickel-cadmium and nickel-iron batteries
Filter cake from wet scrubber system water treatrpimts

in the specialty steel industry
Filter cake from nickel-chromium alloy pickling opdions

Yif a hazardous waste under an authorized Stategrog

Appendix XIII - Mercury-Bearing Wastes that may
be Processed in Exempt Mercury Recoverable Units
These are exempt mercury-bearing materials withtlegn 500 ppm
of 261, Appendix VIII organic constituents when geated by
manufacturers or users of mercury or mercury prtsd{6/96)

Activated carbon

Decomposer graphite

Wood

Paper

Protective clothing

Sweepings

Respiratory cartridge filters

Cleanup articles

. Plastic bags and other contaminated containers
10. Laboratory and process control samples

11. K106 and other wastewater treatment plant gleagl filter
cake

12. Mercury cell sump and tank sludge

13. Mercury cell process solids

14. Recoverable levels or mercury contained in soil
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